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INTRODUCTION
At the request of the Illinois Department of Transportation (IDOT), Springfield, an assessment of
aquatic resources occurring in the major streams in the IDOT FAP 301 (U. S. Route 20)
alignments in Jo Daviess and Stephenson counties, Illinois, was conducted. In addition, field and
laboratory analyses for water quality were performed on samples collected during our surveys for
aquatic fauna and flora. Surveys for aquatic resources were conducted at 19 stream sites in the
project area. These included sites on the Galena River, Smallpox Creek, Hughlett Branch,
Furnace Creek, Irish Hollow Creek, Wolf Creek, Apple River, Rush Creek, Rindesbacher Creek,
Yellow Creek, tributaries of several of these streams, and a tributary of the Pecatonica River.
Surveys were conducted in June, August, and September of 1993, and in January, April, and June
of 1994. Analyses for water quality were performed on samples taken at the time of biological
surveys at each of the streams. When appropriate, supplementary surveys for aquatic resources
were conducted at additional sites located on the streams above.
Several factors were considered when sampling sites were selected. Emphasis was placed on
diversity of habitats within any single site. The presumption was that diverse habitats will support
the most diverse communities. Environmental factors such as substrate particle size and type,
stream width and depth, current velocity, and vegetation were considered.
Nomenclature for fishes discussed in this report follow Mayden et al. (1992) and Robins et al.
(1991), except that subspecies are not recognized. Nomenclature for unionid mussels discussed in
this report follows Turgeon et al. (1988), except that subspecies are not recognized. Nomenclature
for other aquatic macroinvertebrates and aquatic macrophytes discussed in this report follow the
most current information for each group published in the scientific literature.
The current status of endangered and threatened species of fishes, mussels, other aquatic
macroinvertebrates, and aquatic macrophytes discussed in this report are taken from one or more of
the following publications: Herkert (1991, 1992, 1994), Illinois Endangered Species Protection
Board (IESPB) (1994), or U.S. Department of Interior, Fish and Wildlife Service (USDI) (1991,
1993).
PROJECT LOCATION
The proposed FAP 301 (U.S. Route 20) project corridor presently under consideration by the
Illinois Department of Transportation (IDOT) extends from an area northwest of Galena in Jo
Daviess County to an area west of Freeport in Stephenson County, Illinois. This proposed
corridor is represented by gray shading on Figures 2- 1 and 2 - 2. The 19 aquatic sampling sites
surveyed by INHS personnel during 1993 and 1994 for the presence of fishes, mussels, other
aquatic macroinvertebrates, aquatic macrophytes, and sampled for water quality also are noted on
Figures 2 - 1 and 2 - 2. The legal localities for these 19 aquatic sampling sites, taken from current
United States Geological Survey 7.5' topographic quadrangle maps, are provided in Table 2- 1.
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Table 2 1. Legal locations of aquatic sampling sites in Jo Daviess and Stephenson counties,
Illinois, where surveys for fishes, mussels, other aquatic macroinvertebrates, aquatic
macrophytes, and water quality were conducted by Illinois Natural History Survey
personnel in 1993 and 1994. These sites are located in the IDOT FAP 301 (U.S. Route
20) project corridor. All locality information is taken from United States Geological
Survey topographic quadrangle maps. Unless otherwise noted, all Universal Transverse
Mercator System coordinates are to the center of the bridge noted in the description.
Dates on which surveys for aquatic resources were conducted are included for each site.
Surveys conducted during January 1994 were for water quality analyses only.
Site 1. GRB ILLINOIS: Jo Daviess County, Galena River, 3.1 mi (5.0 kn) NE Galena
(WT), at West Buckhill Road bridge. 4th Principal Meridian: Township 28 North, Range 1
East, E/2, NE/4, NW/4, SE/4, Section 3. Universal Transverse Mercator System: Zone 15,
714810m East, 4702920m North. Elevation: 605' MSL. Galena, ILL.-IOWA (7.5' series,
1968 edition, photorevised 1988) map.
[Surveys conducted on 4 August 1993, 22 September 1993, 28 January 1994, and 20 April 1994]
Site 2 EFG ILLINOIS: Jo Daviess County, East Fork Galena River, 3.6 mi (5.8 km) NE
Galena (WT), at West Buckhill Road bridge. 4th Principal Meridian: Township 28 North,
Range 1 East, SE/4, SE/4, SW/4, NW/4, Section 2. Universal Transverse Mercator System:
Zone 15, 715595m East, 4703240m North. Elevation: 605' MSL. Galena, ILL.-IOWA (7.5'
series, 1968 edition, photorevised 1988) map.
[Surveys conducted on 29 June 1994]
Site 3. HGH ILLINOIS: Jo Daviess County, Hughlett Branch, 1.0 mi (1.6 km) NNE
Galena (WT), on west side of N Council Hill Road, 180 m NNW intersection of N Council
Hill Road with West Buckhill Road. 4th Principal Meridian: Township 28 North, Range 1
East, N/2, SW/4, SE/4, Section 8 [incomplete section]. Universal Transverse Mercator
System: Zone 15, 711910m East, 4700800m North (coordinates to center of area surveyed at
this site). Elevation: 618' MSL. Galena, ILL.-IOWA (7.5' series, 1968 edition,
photorevised 1988) map.
[Surveys conducted on 20 April 1994]
Site 4 SPX ILLINOIS: Jo Daviess County, Smallpox Creek, 3.6 mi (5.8 km) SE Galena
(WT), at U.S. Route 20 bridge. 4th Principal Meridian: Township 28 North, Range 1 East,
S/2, NE/4, NW/4, Section 35. Universal Transverse Mercator System: Zone 15, 716310m
East, 46954s8m North. Elevation: 630' MSL. Scales Mound West, ILL. (7.5' series, 1968
edition, photorevised 1975) map.
[Surveys conducted on 4 August 1993, 22 September 1993, 28 January 1994, and 20 April 1994]
(Table 2 - 1 continued on following page)
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Table 2- 1 (Continued).
Site. SPX-2 ILLINOIS: Jo Daviess County, Smallpox Creek, 4.0 mi (6.4 km) SE Galena
(WT), 750 to 950 m NE ( or, 1500 stream meters upstream) U.S. Route 20 bridge. 4th
Principal Meridian: Township 28 North, Range 1 East, NW/4, SW/4, SE/4, SE/4, Section
26. Universal Transverse Mercator System: Zone 15, 716960m East, 4696020m North
(coordinates to center the area surveyed at this site). Elevation: 630' MSL. Scales Mound
West, ILL. (7.5' series, 1968 edition, photorevised 1975) map.
[Surveys conducted on 28 June 1994]
Site 6. LHC ILLINOIS: Jo Daviess County, Long Hollow Creek, 7.8 mi (12.6 km) N
Hanover (5.3 mi/8.4 km NW Elizabeth), at West Long Hollow Road bridge. 4th Principal
Meridian: Township 28 North, Range 2 East, SE/4, SW/4, SW/4, Section 33. Universal
Transverse Mercator System: Zone 15, 722630m East, 4694410m North. Elevation: 740'
MSL. Hanover, ILL. (7.5' series, 1968 edition, photoinspected 1976) map.
[Surveys conducted on 4 August 1993, 22 September 1993, 28 January 1994, and 20 April 1994]
Site7. FUR ILLINOIS: Jo Daviess County, Furnace Creek, 5.1 mi (8.2 km) NNE Hanover
(2.0 mi/3.2 km WNW Elizabeth), at West Long Hollow Road bridge. 4th Principal
Meridian: Township 27 North, Range 2 East, NE/4, NE/4, SW/4, SW/4, Section 15.
Universal Transverse Mercator System: Zone 15, 725940m East, 4689840m North. Elevation:
620' MSL. Hanover, ILL. (7.5' series, 1968 edition, photoinspected 1976) map.
[Surveys conducted on 4 August 1993, 23 September 1993, 28 January 1994, and 20 April 1994]
Site 8. ARP ILLINOIS: Jo Daviess County, Apple River, 4.6 mi (7.4 km) NNE Hanover
(1.7 mi/2.7 km W Elizabeth), at U.S. Route 20 bridge. 4th Principal Meridian: Township
27 North, Range 2 East, SE/4, NE/4, NW/4, SW/4, Section 23. Universal Transverse
Mercator System: Zone 15, 726260m East, 4688610m North. Elevation: 610' MSL.
Hanover, ILL. (7.5' series, 1968 edition, photoinspected 1976) map.
[Surveys conducted on 22 September 1993, 28 January 1994, and 20 April 1994]
Site . ARP-2 ILLINOIS: Jo Daviess County, Apple River, 1.4 mi (2.3 km) NE Elizabeth,
along the west edge of South Apple River Rd. 4th Principal Meridian: Township 27 North,
Range 3 East, SE/4, SW/4, SW/4, NE/4, Section 18. Universal Transverse Mercator
System: Zone 15, 730080m East, 4690560m North (coordinates to center of area surveyed at
this site). Elevation: 620' MSL. Elizabeth, ILL. (7.5' series, 1968 edition) map.
[Surveys conducted on 30 June 1994]
(Table 2 - 1 continued on following page)
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Table 2 - 1 (Continued).
Site 10. IHC ILLINOIS: Jo Daviess County, Irish Hollow Creek, 3.9 mi (6.3 km) NNW
Hanover (1.2 mi/1.9 km SE Rodden), at Rodden Road bridge. 4th Principal Meridian:
Township 27 North, Range 2 East, SW/4, SW/4, SW/4, SE/4, Section 20. Universal
Transverse Mercator System: Zone 15, 72200om East, 4687890m North. Elevation: 630'
MSL. Hanover, ILL. (7.5' series, 1968 edition, photoinspected 1976) map.
[Surveys conducted on 4 August 1993]
Site 11. IHC.2 ILLINOIS: Jo Daviess County, Irish Hollow Creek, 5.6 mi (8.9 km) NNW
Hanover (0.5 mi / 0.8 km WNW Rodden), at South Girot Road culvert.. 4th Principal
Meridian: Township 27 North, Range 2 East, NW/4, NE/4, SE/4, SW/4, Section 18.
Universal Transverse Mercator System: Zone 15, 72006fm East, 468976 m North. Elevation:
675' MSL. Hanover, ILL. (7.5' series, 1968 edition, photoinspected 1976) map.
[Surveys conducted on 21 September 1993, 27 January 1994, and 20 April 1994]
Site12 WFC ILLINOIS: Jo Daviess County, Wolf Creek, 1.1 mi (1.8 km) S Elizabeth,
100 m downstream South Pleasant Hill Road bridge. 4th Principal Meridian: Township 27
North, Range 2 East, SE/4, SE/4, NE/4, SW/4, Section 25. Universal Transverse Mercator
System: Zone 15, 728430m East, 4686880m North (coordinates to center of area surveyed at
this site). Elevation: 670' MSL. Elizabeth, ILL. (7.5' series, 1968 edition) map.
[Surveys conducted on 4 August 1993,21 September 1993, 27 January 1994, and 20 April 1994]
Site 13. RSH ILLINOIS: Jo Daviess County, Rush Creek, 3.4 mi (5.4 km) W Stockton,
downstream U.S. Route 20 bridge. 4th Principal Meridian: Township 27 North, Range 4
East, NW/4, NE/4, NE/4, NW/4, Section 8. Universal Transverse Mercator System: Zone
15, 741070m East, 4693300m North (coordinates to center of area surveyed at this site).
Elevation: 795' MSL. Stockton, ILL. (7.5' series, 1968 edition) map.
[Surveys conducted on 5 August 1993, 22 September 1993, 27 January 1994, and 21 April 1994]
Site 14. MRB ILLINOIS: Jo Daviess County, Rindesbacher Creek, 2.3 mi (3.6 km) W
Stockton, at South Massbach Road bridge. 4th Principal Meridian: Township 27 North,
Range 4 East, SE/4, SE/4, SE/4, NW/4, Section 9. Universal Transverse Mercator System:
Zone 15, 742900m East, 4692700m North. Elevation: 860' MSL. Stockton, ILL. (7.5'
series, 1968 edition) map.
[Surveys conducted on 5 August 1993,23 September 1993,27 January 1994, and 21 April 1994]
(Table 2 - 1 concluded on following page)
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Table 2 - 1 (Concluded).
Site 15. HYC ILLINOIS: Jo Daviess County, unnamed tributary of Yellow Creek, 4.3 mi(6.9 km) NW Kent (or, 2.7 mi / 4.3 km) E Stockton), at U.S. Route 20 bridge, near Hyland
Chemical Company. 4th Principal Meridian: Township 27 North, Range 5 East, NE/4,
NW/4, NE/4, NW/4, Section 8. Universal Transverse Mercator System: Zone 16, 256555m
East, 4693400m North. Elevation: 895' MSL. Kent, ILL. (7.5' series, 1971 edition) map.
[Surveys conducted on 5 August 1993, 22 September 1993, 27 January 1994, and 21 April 1994]
Site 16. YCW ILLINOIS: Jo Daviess County, Yellow Creek, 4.6 mi (7.4 km) NW Kent(or, 3.1 mi / 4.3 km ENE Stockton), in woodlot. 4th Principal Meridian: Township 27
North, Range 5 East, NE/4, SE/4, SW/4, NE/4, Section 5. Universal Transverse Mercator
System: Zone 16, 2571801s East, 4694380m North (coordinates to center of area surveyed at
this site). Elevation: 870' MSL. Kent, ILL. (7.5' series, 1971 edition) map.
[Surveys conducted on 19 April 1994]
Site 17. YCP ILLINOIS: Stephenson County, Yellow Creek, 3.9 mi (6.3 km) NNW Kent,
at West Stees Road bridge. 4th Principal Meridian: Township 27 North, Range 5 East,
NW/4, NW/4, NW/4, SW/4, Section 3. Universal Transverse Mercator System: Zone 16,
259405m East, 4694105m North. Elevation: 850' MSL. Kent, ILL. (7.5' series, 1971
edition) map.
[Surveys conducted on 5 August 1993, 23 September 1993, 27 January 1994, and 21 April 1994]
Site 18. GYC ILLINOIS: Stephenson County, unnamed tributary of Yellow Creek, 1.5 mi
(2.4 km) SW Lena, at West Goddard Road bridge. 4th Principal Meridian: Township 27
North, Range 6 East, SW/4, SW/4, SE/4, NE/4, Section 6. Universal Transverse Mercator
System: Zone 16, 265100m East, 4693910m North. Elevation: 850' MSL. Pearl City, ILL.
(7.5' series, 1971 edition) map.
[Surveys conducted on 5 August 1993, 23 September 1993, 27 January 1994, and 21 April 1994]
Site 19. TPR ILLINOIS: Stephenson County, unnamed tributary of the Pecatonica River,
6.5 mi (10.5 km) NW Freeport (intersection of U.S. Route 20 & Illinois Route 26), at North
Rink Road bridge (box culvert). 4th Principal Meridian: Township 27 North, Range 6 East,
NE/4, NE/4, NE/4, SE/4, Section 13. Universal Transverse Mercator System: Zone 16,
273500m East, 4690895m North. Elevation: 825' MSL. Freeport West, ILL. (7.5' series,
1971 edition, photorevised 1978) map.
[Surveys conducted on 5 August 1993, 23 September 1993, 27 January 1994, and 19 April 1994]
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HABITAT CHARACTERIZATION
Stream Systems.
Stream order in this text is based upon the Horton-Strahler classification (Horton 1945; Strahler
1954, 1957). The watershed information included below was taken from Brigham (1977, 1978).
Galena River. The Galena River drains approximately 16,320 hectares (40,327 acres) of
watershed in Jo Daviess County in Illinois through a narrow, flat-bottomed valley; upstream
tributaries originate in Grant and Lafayette counties in Wisconsin. The Galena River drains
dissected terrace and upland landscapes northeast of Galena. The longest tributary of the Galena
River has a gradient of 2.4 m km-1 over a stream length of 59.21 km. The Galena River is an
order 5 stream at its confluence with Harris Slough, through which it enters the Mississippi River
4.5 km south of Galena. Several order 2 tributaries (Bull Branch, Ellis Branch, and Scrabble
Branch) and order 3 tributaries (Coon Creek, East Fork, and Hughlett Branch) are included in the
Galena River watershed. Order 4 streams include the Galena River at the point where it enters
Illinois, Kelsey Branch, and Shullsburg Branch. Aquatic sampling Sites 1, 2, and 3 are located in
this watershed.
Smallpox Creek. The Smallpox Creek watershed includes approximately 6,990 hectares (17,273
acres), all in Jo Daviess County. Smallpox Creek joins the Mississippi River 8 km south of
Galena. The upper watershed of Smallpox Creek drains a primarily terrace landscape, with highly
dissected upstream reaches. Smallpox Creek reaches an order 4 stream near Guilford, where it
leaves the upland landscape, and remains an order 4 stream throughout its flow through a narrow,
flat-bottomed valley to its confluence with the Mississippi River. Mean gradients of the tributaries
from the terraces are mostly less than 30 m km-1, while those from the uplands are close to 50 m
km-1. Smallpox Creek has an overall gradient of only 6.3 m km-1 over a stream length of 21.64
km. Lake Galena, approximately 93.1 hectares (230 acres) in area, is the only impoundment of
Smallpox Creek. Aquatic sampling Sites 4 and 5 are located in this watershed.
Apple River. The Apple River originates in Lafayette County in Wisconsin, entering Illinois 2 km
NW of the town of Apple River. Its watershed is located principally in Jo Daviess County, and
also drains portions of Carroll, and Whiteside counties. The Apple River watershed drains
approximately 60,610 hectares (149,771 acres) in Illinois, joining the Mississippi River 11.5 km
northwest of Savanna in Carroll County. The principal tributaries of the Apple River include the
North and South Forks of the Apple River, Mill Creek, Hell's Branch, Furnace Creek, Irish
Hollow Creek, several other named tributaries. Before the Altonian advance of the Wisconsinan
glacial stage, the Apple River drained south, along the valley of the South Fork of the Apple River,
past what now is Stockton through the valley of Yellow Creek into the Pecatonica River south of
what is now Freeport. During the Altonian advance, the South Fork became dammed near what is
now Stockton. The impounded water eventually cut through this low divide in an area southwest
of what is now Apple River Canyon State Park. The South Fork of the Apple River was reversed
in its direction, now flowing northwest. The Apple River and its tributaries drain a highly
dissected upland. The river meanders across the Mississippi River floodplain for a few kilometers
before its confluence; the middle reaches of the river, to a point about 5 km northeast of Elizabeth,
flow through a moderately broad floodplain. Much of the course of the Apple River upstream of
this point flows through a narrow valley, with steep bluffs or bedrock cliffs rising as high as 85 m
above the valley floor. The longest tributary of the Apple River has an overall gradient of 2.3 m
km-1, yet numerous order 1 and order 1 tributaries flowing from adjacent uplands with mean
gradients of nearly 80 m km-1. The Apple River is an order 6 stream at its confluence with the
Mississippi River. Apple Canyon Lake, approximately 165 hectares (408 acres) in area, is located
on the central reach of Hell's Branch, and is the only impoundment within the Apple River
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drainage. Aquatic sampling Sites 8 and 9 are located on the Apple River, information on Apple
River tributaries that were sampled during this study is provided below.
Furnace Creek. Furnace Creek west-northwest of Elizabeth is an order 4 stream at its confluence
with the Apple River. Aquatic sampling Sites 6 and 7 are located in this watershed.
Irish Hollow Creek. Irish Hollow Creek west of Elizabeth is an order 4 stream at its confluence
with the Apple River. Aquatic sampling Sites 10 and 11 are located in this watershed.
Wolf Creek. Wolf Creek southwest of Elizabeth (one of two Wolf Creeks in the Apple River
drainage) is an order 3 stream at its confluence with the Apple River. Aquatic sampling Site 12 is
located in this watershed.
Rush Creek. The Rush Creek watershed, located in Carroll and Jo Daviess counties, drains
approximately 26,420 hectares between Savanna and Stockton, and enter the Mississippi River
6 km west-northwest of Savanna via a series of sloughs. Most of the Rush Creek watershed lies
within Jo Daviess County. The principal tributary of Rush Creek is Little Rush Creek. Rush
Creek and its tributaries drain a highly dissected upland. A wide valley is developed downstream
from the confluence of Rush Creek and Little Rush Creek. The valleys upstream of that
confluence are narrow, but flat-bottomed. The gradient of the longest tributary of Rush Creek is
2.67 m km-1. The gradients of Rush Creek and Little Rush Creek, both order 4 streams above
their confluence, are 4.13 and 6.86 m km-, respectively. Rush Creek downstream from this
confluence has a gradient of 0.61 m km-1. Although the main stream valley is flat, several of the
order 1 and order 2 tributaries of Rush Creek drop from adjacent uplands, with mean gradients of
70 m km-1. Rush Creek is an order 5 stream at its confluence with the Mississippi River sloughs.
Aquatic sampling Site 13 is located in this watershed.
Rindesbacher Creek. Rindesbacher Creek, a small tributary, is an order 2 stream at its confluence
with Rush Creek. Aquatic sampling Site 14 is located in this watershed.
Yellow Creek. Yellow Creek, one of six major tributaries of the Pecatonica River (Rock River
drainage), is an order 5 tributary at its confluence. Only a small part of the Yellow Creek
watershed drains from Jo Daviess County. Most of the Yellow Creek watershed occurs in the
southwestern part of Stephenson County, although the headwater tributaries of this creek originate
just east and north of Stockton; tributaries from both Carroll and Ogle counties follow northward
into Yellow Creek. From its headwaters near Stockton, Yellow Creek flows through a flat-
bottomed valley in a southeasterly direction past Pearl City, then flows in an east-northeasterly
direction toward its confluence with the Pecatonica River just east of Freeport. Drainage area
values for Yellow Creek have not been calculated. Yellow Creek is a medium gradient stream,
ranging between 2.65 to 3.99 m km-1. Major tributaries of Yellow Creek include Crane Grove
Creek, Lost Creek, and Spring Branch. Aquatic sampling Sites 15, 16, 17, and 18 are located in
this watershed.
Unnamed tributary of the Pecatonica River. From its headwaters north of Eleroy in Stephenson
County, this tributary flows in an easterly direction for approximately 11.3 km) to its confluence as
an order 2 stream with the Pecatonica River. Gradient and watershed data have not been calculated
for this small stream. Aquatic sampling Site 19 is located on this tributary.
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Site Descriptions of Aquatic Habitats Surveyed for Fishes, Unionid Mussels,
Aquatic Macroinvertebrates, Aquatic Macrophytes, and Water Quality.
Site 1. The Galena River at the West Buckhill Road crossing was sampled downstream of the
bridge crossing for a distance of 150 m. The sample reach comprised a wide, shallow channel
averaging 15.6 m in width and ranging from 0.35 to 0.7 m in depth. The mouth of the East Fork
of the Galena River entered approximately 80 m downstream of the bridge, creating a deeper pool
for a short distance downstream. Substrate throughout the reach sampled was mud and sand with
some gravel, except for a shallow riffle, approximately 130 m downstream of the bridge, that was
composed of cobble and gravel with sand occurring along the edges. Turbidity was low.
Streambanks were vegetated, with some shrubs and small trees. The surrounding land use was
primarily row crops or fallow pasture and was heavily wooded downstream of the sample section.
Site 2. The East Fork of the Galena River at West Buckhill Road was sampled from
approximately 20 m upstream to 150 m downstream of the Buckhill Road bridge. Channel width
in this stretch ranged from 8 to 10 m. Upstream of the bridge the river was comprised of a large
fractured bedrock riffle area with depths averaging 0.3 m. Downstream of the bridge the river
channel alternated between pools with depths of 0.3 to 0.8 m and riffles similar to that found
upstream of the bridge. Substrate in the pools was bedrock overlain with silt. Turbidity was
moderate. Upstream of the bridge streambanks were wooded, while downstream they were thinly
tree-lined. Surrounding land use was wooded upstream and residential downstream of the bridge.
Site 3. A 65 m reach of Hughlett Branch was surveyed; the center of this reach is located along
the west side of N Council Hill Road, 180 m NNW of the intersection of this road with W
Buckhill Road. Hughlett Branch in this area varied from 1.5 to 3 m wide. Depth varied from 0.1
to 0.4 m. Substrate throughout most of the reach sampled was cobble, with some gravel and sand;
mud and silt deposits overlaying sand and gravel substrates, particularly in the small pockets of the
stream that were isolated from direct flow, were observed. Turbidity was low. Streambanks were
vegetated, with some shrubs and small trees. The surrounding land use immediately to the west of
and downstream of this reach of the stream was primarily fallow pasture.
Site 4. Smallpox Creek at the U.S. Route 20 crossing was sampled from 65 m upstream to 20 m
downstream of the bridge. A small tributary entered approximately 50 m upstream of the bridge,
and a reach of several small riffles occurred immediately upstream from the bridge, intermittently,
for approximately 20 m. Stream width varied from 7 m downstream of and at the bridge to 10.5 m
upstream, opposite the entrance of the tributary. Depth varied from 0.08 m in the riffle to 0.65 m
midchannel upstream. Substrate throughout most of the reach sampled was gravel and sand with
some cobble and fine silt; a higher percentage of sand and silt occurred at the mouth of the tributary
and in the deeper waters upstream. Turbidity was moderate, and the creek appeared to be
organically enriched. Streambanks upstream of the bridge were vegetated; land use was fallow
fields. Streambanks downstream of the bridge were rip rapped with chunks of concrete; a cattle
pasture was present on both side of the creek.
Site 5. A second site on Smallpox Creek, located 1500 m upstream of the U.S. Route 20 bridge
sampling Site 4, was sampled for a 200 m stretch. Stream width averaged approximately 7 m.
Throughout this large stretch, stream morphology alternated between shallow riffles and pools
with depths ranging from 0.1 to 0.5 m. Substrate was gravel with some sand and silt. Turbidity
was low. Streambanks were dominated by low shrubs and grasses with trees occurring
sporadically. The surrounding land use was cattle pasture, although it did not appear to be actively
grazed at the time of our visit.
Site 6. Long Hollow Creek at the West Long Hollow Road crossing was sampled from 50 m
upstream to 30 m downstream of the bridge. The sample reach was an extensive run that varied in
width from 2 m upstream, widening to 3.3 m at the entrance of a small tributary just upstream of
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the bridge, then narrowing to 1.5 m downstream of the bridge. Small gravel bars occurred along
the left descending bank, upstream of the tributary and immediately downstream of the bridge.
Depth varied from 0.1 to 0.2 m throughout the reach, deepening slightly to 0.3 m at and below the
bridge. Substrate was gravel and sand with some silt under the bridge. Turbidity was moderate.
Runoff from a cattle feedlot and a residential septic field probably contributed to the observed
organic enrichment, indicated by a thick algal/diatom layer covering the stream bottom.
Surrounding land use was row crops, pasture, and maintained lawn surrounding a residence
adjacent to this site. Streambanks were steep but vegetated with shrubs and herbs. A few trees
occurred along the creek downstream of the bridge.
Site 7. Furnace Creek at the West Long Hollow Road crossing was sampled along a 120 m reach
upstream of the bridge. This reach was a fairly uniform channel approximately 5 m in width and
averaging 0.35 m in depth. Substrate was cobble over hard packed gravel with a fine silt layer
covering the stream bottom throughout the reach. Turbidity was moderate, although the site
appeared very enriched, indicated by an abundance of filamentous algae on the larger rocks. The
surrounding land use was pasture with a few willow trees occurring along the downstream reach.
Two very shallow overflow areas existed immediately upstream and downstream of the bridge
along the right descending bank.
Site 8. A reach of the Apple River from 10 to 60 m upstream of the U.S. Route 20 bridge was
sampled. The Apple River for some distance in both directions from this bridge was a uniform
channel, ranging in width from 20 to 25 m. Depth varied from 0.5 to 1.5 m. Substrate appeared
to be almost entirely mud, with the exception of an area approximately 25 m upstream of the
bridge; here, a submerged island of soft, to moderately-packed detritus, mud, and other debris had
formed around wooden pilings remaining from an old bridge. This submerged island was partially
exposed during low water conditions. Turbidity was high. Streambanks were vegetated with
some shrubs and small trees. The surrounding land use upstream of the bridge was moderately
wooded on the west side of the river, and rowcrops on the east side. The surrounding land use
downstream of the bridge was moderately wooded on both sides of the river, West Lone ST Road
paralleled the west side of the river downstream of the U.S. Route 20 bridge.
Site 9. A 70 m stretch of the Apple River along the west edge of South Apple River Road, 2.3
km northeast of Elizabeth, was sampled. Channel width ranged from 10 to 15 m. The uppermost
area at this site was comprised of a large riffle approximately 20 in length; a larger pool of 50 in
length occurred downstream. Water depth averaged 0.2 m in the riffle and 0.6 m in the pool.
Substrate was predominately gravel with some silt and mud along the stream margins. Turbidity
was low. Land use on the west side to the river was row crops, while the east side was
overgrown with tall grasses and shrubs.
Site 10. Irish Hollow Creek at the Rodden Road crossing was sampled from just upstream of the
bridge to a debris dam that occured approximately 95 m downstream. The reach was a uniform
channel 5 m in width, varying from 0.18 to 0.45 m in depth. Substrate was soft mud along the
edges with firm mud over gravel in the center. Turbidity was high. Streambanks were muddy and
steep with some vegetation. The sample section was wooded, surrounding land use was
woodlands or fallow fields.
Site 11. Irish Hollow Creek at the South Girot Road crossing was sampled in an area from 30 m
upstream to 30 m downstream of the two corrugated culvert tubes that carried this creek under the
road. The stream in this stretch flowed alongside an abandoned railroad right-of-way. Stream
width through this stretch was 2 to 3 m. Upstream of the road the stream was comprised of a
shallow riffle with a substrate of firm, compact gravel and an average depth of 0.1 m. Immediately
downstream of the road culverts was a deep pool approximately 10 m in length and 0.5 to 1 m in
depth. Substrate in this pool was mud with some sand, gravel, and cobble. Irish Hollow Creek
downstream from this pool maintained a uniform depth of 0.5 to 0.7 m. Substrate downstream of
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the road was predominately gravel mixed with mud. Turbidity was low to moderate. The northern
streambank was tree-lined while the southern streambank was wooded. Surrounding land use was
residential, with pasture to the north and a wooded area to the south.
Site 12. Wolf Creek at the Pleasant Hill Road crossing was sampled downstream of the bridge
for a distance of 100 m. The sample reach was a narrow, shallow run that varied in width from
1.2 to 2.3 m and depth varied from 0.18 to 0.28 m, with some undercut banks. Substrate was
predominantly gravel substrate. Turbidity was moderate. Wolf Creek at this site appeared
enriched, as indicated by an extensive covering of filamentous algae and fine silt over the substrate.
Herbaceous vegetation covered the streambanks. Pasture was the primary land use upstream of the
bridge, with row crops downstream.
Site 13. Rush Creek at the U.S. Route 20 crossing was sampled downstream of the bridge for a
distance of 120 m. The reach consisted of a pooled section immediately downstream of the bridge
followed by a moderately deep run narrowing to a series of chutes, riffles, and depositional
islands. The channel was a maximum of 10 m in width immediately downstream of the bridge,
and narrowed to 1 m wide in the riffles. Stream depth varied from 1 to 1.5 m deep in the pooled
area to 0.5 m deep in the center of the run, and varied from 0.05 to 0.1 m in the shallow riffle
areas. Substrate in the run and pooled areas was primarily cobble and gravel with silt; muddy clay
sections occurred along the streambanks in the pooled areas. Turbidity was moderate to high.
Streambanks were vegetated with herbs, shrubs, and occasional trees, and were undercut in some
areas. Surrounding land use adjacent to the area surveyed was pasture; row crops and fallow
fields occurred upstream.
Site 14. Rindesbacher Creek at the Massbach Road crossing was sampled from an area 30 m
upstream to an area 75 m downstream of the bridge. The sample section was primarily a series of
meandering riffles 1.0 to 1.6 m wide and 0.1 to 0.2 m deep, with one large pool under and
immediately downstream of the bridge that was 4 to 6 m wide and 1.0 to 1.5 m deep. Substrate
was cobble and silt in the pool and gravel and cobble in the riffles. The water was moderately
turbid, and appeared enriched, as indicated by the presence of filamentous algae common on the
substrate in the riffles. Streambanks were vegetated. Land use throughout the reach was pasture
or wooded pasture.
Site 15. The unnamed tributary of Yellow Creek at the U.S. Route 20 crossing near the Hyland
Chemical Company was sampled upstream of the bridge for a distance of 75 m. The reach was a
relatively uniform channel 4.7 m in width and ranging from 0.1 to 0.46 m in depth. Water
temperatures were low in this reach, suggesting an influx of ground- or spring water. Substrate
was mud and gravel with some cobble, all overlain with silty clay. Turbidity was moderate. Trees
and other plants occurred along the streambanks. Land use in this reach was row crops. Because
our sampling site was located upstream of the Hyland Chemical Company, we did not investigate
the potential for discharge or surface runoff from the company into this tributary.
Site 16. Yellow Creek, 1.1 km NE Hyland Chemical Company, was sampled for approximately
100 m. This stretch of the creek flowed though a woodlot, approximately 360 hectares (890 acres)
in area. Stream width ranged from 5 to 10 m. Both riffles with depths averaging 0.2 m and pools
with depths of 0.4 to 0.5 m were present. Substrate was gravel and mud. Turbidity was
moderate. Both streambanks and surrounding land use were wooded. Pasture bordered the
woodlot on all sides.
Site 17. Yellow Creek at the West Stees Road crossing was sampled downstream of the bridge
for a distance of 100 m. This reach consisted of a wide shallow run which was interrupted by a
depositional island of gravel and mud. The island split the channel into a shallow riffle on the left
descending bank; a continuation of the run on the right descending bank narrowed to a single,
shallow riffle. A shallow, silty pool bordered by a large depositional area of gravel, cobble and
2-13
mud occurred just downstream of the first riffle. Substrate in the sample section was cobble and
gravel, with a fine coating of silt in the run. Creek margins were muddy, as were the streambanks,
though vegetation was present. Stream width was 11 m at its widest just downstream of the
bridge, and 3 to 4 m wide in the riffles. Water depth varied from 0.1 to 0.4 m in the run, 0.05 to
0.28 m in the first riffle, and 0.1 to 0.25 m in the lower riffle. Turbidity was low to moderate.
Land use upstream was pasture with row crops occurring downstream.
Site 18. The unnamed tributary of Yellow Creek at the West Goddard Road crossing was
sampled from 50 m upstream to 50 m downstream of the bridge. The stream section was a
meandering channel of riffles with a deep pooled area at a bend 20 m upstream of the bridge,
where a drainage tile entered. Seeps of cold water were common along both streambanks upstream
of the bridge. An extensive riffle started just upstream of the bridge and continued throughout the
length of the sample section. Stream width varied from 2 to 3 m except at the pooled area which
was 6 to 8 m wide. Water depth averaged 0.24 m in the riffle, but increased to 1.2 m deep in the
pool. Substrate was predominantly firm clay with occasional cobble and some silty mud.
Turbidity was moderate. Trees were common along the steep streambanks, which were vegetated
to just above water level where banks were exposed mud. Land use both up and downstream was
fallow fields and row crops.
Site 19. The unnamed tributary to the Pecatonica River at the Rink Road crossing was sampled
upstream and under the bridge (box culvert) for a distance of 50 m. The small, meandering
channel was split by an island approximately 15 m in length, creating narrow riffles on both sides,
followed by a deep pooled area which continued downstream of the edge of the culvert. Stream
width varied from 1.5 m in the riffles to 3 m in the pool. Water depth averaged 0.15 m in the
riffles to 1.1 m in the pool; the stream in the box culvert was a uniform 0.5 m in width. Substrate
was hard clay overland with cobble and gravel. Filamentous algae covered most of the substrate in
the riffle. The stream at this site appeared enriched, most likely from cattle runoff. Turbidity of
the water was moderate. Streambanks were steep and vegetated with some exposed mud. The
substrate at this stream site was hard clay overlain with cobble and gravel. Land use both upstream
and downstream was pasture.
FISHES
BACKGROUND
Historical Records for Fishes in the Apple, Galena, Pecatonica, Rush, and
Smallpox Watersheds, Jo Daviess and Stephenson Counties, Illinois
All sites sampled for fishes in the IDOT FAP 301 (U.S. Route 20) project corridor are mainstem or
tributary streams of three major watersheds: the Apple, Galena, and Pecatonica rivers. While the
fish fauna of this area is not as well documented as other drainages in Illinois, over 75 collections
from 60 sites are represented by records in the INHS Fish Collection; 89 fish species in 15 families
are known from these stream systems. Four state endangered and one state threatened species are
known from the Apple and Pecatonica drainages. No state listed species are known to occur in the
Galena, Rush, or Smallpox drainages.
Endangered and Threatened Fishes in the Apple, Galena, Pecatonica, Rush, and
Smallpox Watersheds, Jo Daviess and Stephenson Counties, Illinois
In an effort to identify areas of concern for fishes, we offer the following historical information
concerning species of special concern known from the Apple, Galena, Pecatonica, Rush, and
Smallpox watersheds in northwestern Illinois.
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The state endangered Iowa darter, Etheostoma exile, is known from 4 locations in the Pecatonica
River drainage. The Iowa darter has been collected on four occasions from two sites in North
Branch Otter Creek in extreme northeast Stephenson and northwestern Winnebago counties, dating
from 1963 to 1971. On 23 June 1963, 19 individuals were collected from the Pecatonica River at
Pecatonica, Winnebago County. Single specimens were also collected on two dates, 23 June 1976
and 24 May 1990, from Raccoon Creek in north-central Winnebago County.
The state endangered weed shiner, Notropis texanus, is known from two locations in the
Pecatonica River drainage: Sugar River, 4 mi NW Shirland, northwestern Winnebago County(collected on 29 August 1963) and Yellow Creek, Stephenson County (collected on 5 May 1880)
(INHS Fish Collection). More precise locality information for the Yellow Creek record is
unavailable.
The state endangered western sand darter, Etheostoma clarum, is known only from a single record
from the Sugar River (Pecatonica River drainage), 4 mi NW Shirland, in northwestern Winnebago
County, collected on 17 August 1968 (INHS Fish Collection).
The state endangered blacknose shiner, Notropis heterolepis, is known from a single locality, the
Apple River, Jo Daviess County, collected on 27 August 1901 (INHS Fish Collection); a more
precise location is unavailable.
The state threatened blackchin shiner, Notropis heterodon, is known from a single locality, the
Pecatonica-River at Freeport, Stephenson County, collected on 4 May 1880 (INHS Fish
Collection).
METHODS (Fishes)
Fishes were collected from all sites using a standard 10 x 5 foot, 3/16 inch mesh minnow seine.
Voucher specimens of each species collected were preserved in the field with 10% formalin and
returned for deposition in INHS Fish Collection. Species that had been collected on previous
visits to the same site were identified in the field and returned to their habitat. Relative abundance
values were determined in the field using the following criteria:
less than 5 individuals collected = uncommon
5 to 10 individuals collected = common
greater than 10 individuals collected = abundant
RESULTS (Fishes)
During this study, 19 sites in the IDOT FAP 301 (U.S. Route 20) project corridor were surveyed
for fishes, resulting in the collection of 34 species in 6 families. No species listed at the federal or
state level as endangered or threatened were collected or observed at any of the 19 sampling sites.
The Ozark minnow (Notropis nubilus), an Illinois Watch List species, was collected at four sites:
Galena River at West Buckhill Road (Site 1), 4 August 1993 and 20 April 1994; East Fork Galena
River at West Buckhill Road (Site 2), 29 June 1994; Apple River NE Elizabeth (Site 9), 30 June
1994; and Irish Hollow Creek at South Rodden Road (Site 10), 4 August 1993. Tables 2 - 2,
2 - 3, and 2 - 4 list all species collected and identified, and relative abundance values for those
fishes. No significant temporal variations in fish faunas were observed at any of the sites sampled
two or more times during this study (Sites 1, 4, 6 - 8, 11 -1 5, and 17 - 19); therefore, species lists
and relative abundance for these 13 sites are listed together.
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Table 2 - 2. Fishes collected by INHS personnel from the Galena River and Smallpox Creek
watersheds in the IDOT FAP 301 (U.S. Route 20) project corridor in Jo Daviess and Stephenson
counties, Illinois, in 1993 and 1994. The Galena River at West Buckhill Road (Site 1) was visited
on 4 Aug 1993, 22 Sept 1993, and 20 Apr 1994. The East Fork Galena River at West Buckhill
Road (Site 2) was visited on 29 June 1994, Hughlett Branch (Site 3) was visited on 20 Apr 1994.
Smallpox Creek at U.S. Route 20 (Site 4) was visited on 4 Aug 1993, 22 Sept 1993, and 20 Apr
1994; a second reach of Smallpox Creek (Site 5), located northeast (upstream) of Site 4, was visited
on 28 June 1994. Site numbers and locations are described in Table 2 - 1 of this report. Please
refer to the "Methods [Fishes]" section of this report for criteria used to determine relative abundance
values. "U" = uncommon; "C" = common; "A" = abundant; "-" = not present.
Relative abundance
Species
Site 1 Site 2 Site 3 Site 4 Site 5
CYPRINIDAE
Campostoma anomalu - U A C A
Cyprinella spiloptera A
Hybognathus nuchalis U
Luxilus cornutus A A A A A
Macrhybopsis aestivalis U - - -
Nocomis biguttatus U C - A C
Notropis blennius A - - -
N. ludibundus A - -
N. nubilus WL U A - - -
N. rubellus C C - A C
Phenacobius mirabilis U
Phoxinus erythrogaster - - A - C
Pimephales notatus A C C A C
Semotilus atromaculatus - - U A C
CATOSTOMIDAE
Catostomus commersoni - U . - C
Moxostoma macrolepidotum U
(Table 2 - 2 concluded on the following page)
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Table 2 - 2 (Concluded).
Relative abundance
Species
Site 1 Site 2 Site 3 Site 4 Site 5
ICTALURIDAE
Noturusflavus U - U U
Noturus gyrinus - - U
CENTRARCHIDAE
Lepomis cyanellus - U -
L. macrochirus - - - U
Micropterus dolomieu C - U
M. salmoides - - C
PERCIDAE
Etheostoma asprigene U - - - -
E.flabellare C C C A A
E. nigrum C C C A A
Percina capodes U - - -
P. phoxocephala U - -
Total number of species 18 10 8 13 11
WL indicates Illinois Watch List species
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Table 2 - 3. Fishes collected by INHS personnel from the Apple River drainage in the IDOT FAP
301 (U.S. Route 20) project corridor in Jo Daviess County, Illinois, in 1993 and 1994. A tributary
of Furnace Creek (Site 6) was visited on 4 Aug 1993, 22 Sept 1993, and 20 Apr 1994. Furnace
Creek (Site 7) was visited on 4 Aug 1993, 23 Sept 1993, and 20 Apr 1994. The Apple River at
U.S. Route 20 (Site 8) was visited on 22 Sept 1993 and 20 Apr 1994 ; the Apple River NE of
Elizabeth (Site 9) was visited on 30 June 1994. Irish Hollow Creek at South Rodden Road (Site
10) was visited on 4 Aug 1993; Irish Hollow Creek at South Girot Road (Site 11) was visited on 21
Sept 1993 and 20 Apr 1994. Wolf Creek (Site 12) was visited on 4 Aug 1993, 21 Sept 1993, and
20 Apr 1994. Site numbers and locations are described in Table 2 - 1 of this report. See the
"Methods [Fishes]" section of this report for criteria used to determine relative abundance values.
"U" = uncommon; "C" = common; "A" = abundant; "-" = not present
Relative abundance
Species
Site 6 Site 7 Site 8 Site 9 Site 10 Site 11 Site 12
CYPRINIDAE
Campostoma anomalum
Luxilus cornutus
Lythrurus umbratilis
Nocomis biguttatus
A C C
A U A
C - U
S - C
A A
- C
C
U UNotropis dorsalis
N. nubilus WL - - A U
N. rubellus
Phoxinus erythrogaster
Pimephales notatus
P. promelas
Rhinichthys atratulus
Semotilus atromaculatus
CATOSTOMIDAE
Catostomus commersoni
- U A
- U
A - U
C A
U
U U
C
A A
- C
ICTALURIDAE
Ameiurus melas
U
U
C A A
U U
- U
(Table 2 - 3 concluded on the following page)
Noturusflavus
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Table 2 - 3 (Concluded).
Relative abundance
Species
Site 6 Site 7 Site 8 Site 9 Site 10 Site 11 Site 12
CENTRARCHIDAE
Lepomis cyanellus - - - - U
L. macrochirus - - - U - - -
Micropterus salmoides - U - - -
PERCIDAE
Etheostomaflabellare - A U A - A
E. nigrum A - A C C
Total number of species 2 9 4 13 5 12 5
WL indicates Illinois Watch List species
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Table 2 - 4. Fishes collected by INHS personnel from the Rush Creek and Pecatonica River drainages
in the IDOT FAP 301 (U.S. Route 20) project corridor in Jo Daviess and Stephenson counties,
Illinois, in 1993 and 1994. Rush Creek (Site 13) was visited on 5 Aug 1993, 22 Sept 1993, and 21
Apr 1994. Rindesbacher Creek (Site 14) was visited on 5 Aug 1993, 22 Sept 1993, and 21 Apr
1994. A tributary of Yellow Creek at U.S. Route 20 (Site 15) was visited on 4 Aug 1993, 23 Sept
1993, and 19 Apr 1994. Yellow Creek at woodlot (Site 16) was visited on 19 Apr 1994. Yellow
Creek at West Stees Road (Site 17) and a tributary of Yellow Creek at West Goddard Road (Site 18)
were visited on 5 Aug 1993, 23 Sept 1993, and 21 Apr 1994. A tributary of the Pecatonica River
at Rink Road (Site 19) was visited on 5 Aug 1993, 23 Sept 1993, and 19 Apr 1994. Site numbers
and locations are described in Table 2 - 1 of this report. See the "Methods [Fishes]" section of this
report for criteria used to determine relative abundance values. "U" = uncommon; "C" = common;
"A" = abundant; "-" = not present
Relative abundance
Species
Site 13 Site 14 Site 15 Site 16 Site 17 Site 18 Site 19
CYPRINIDAE
Campostoma anomalum
Cyprinella spiloptera
Luxilus cornutus
Lythrurus umbrailis
Nocomis biguttatus
Notropis dorsalis
N. ludibundus
Phoxinus erythrogaster
Pimephales notatus
P. promelas
C U
U
- C
U C
A U
U C A
A
U A A U C A
C A A
A C - - C C
A C C C A A A
U U U C
Semotilus atromaculatus C C A C A
CATOSTOMIDAE
Catostomus commersoni - - U U A C
ICTALURIDAE
Ameiurus melas
A. natalis - U U
(Table 2 - 4 concluded on the following page)
A A
- U
- A
U U
U
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Table 2 - 4 (Concluded).
Relative abundance
Species
Site 13 Site 14 Site 15 Site 16 Site 17 Site 18 Site 19
GASTEROSTEIDAE
Culaea inconstans - A - U C C
CENTRARCHIDAE
Lepomis cyanellus - A - - U - C
L. cyanellus x L. gibbosus - U
PERCIDAE
Etheostomaflabellare A - - - A
E. nigrum A C A A C A A
Total number of species 10 10 8 9 11 10 13
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DISCUSSION (Fishes)
Of the five listed fish species of special concern discussed in the "Background [Fishes]" section of
this report, only two are known, from historical records, to occur in the immediate vicinity of the
FAP 301 project corridor. It is highly unlikely that populations of these fishes persist in these
drainages since the last known record for the blacknose shiner from the Apple River in Jo Daviess
County dates 27 August 1901, and the last known record for the weed shiner from Yellow Creek
in Stephenson County dates 5 May 1880.
According to Smith (1979), the Ozark minnow (currently on the Illinois Watch List) occurs
commonly in the northwest portion of Illinois and in the Mississippi River in the southwestern part
of the state. Our collecting efforts confirmed that large populations of this species occur in both the
Apple and Galena rivers. Past and present records in the INHS Fish Collection also indicate the
species occurs in large stretches of both rivers and is not restricted to isolated sections. The single
Ozark minnow collected from Irish Hollow Creek on 4 August 1993 represents the first record
from this creek.
We believe the results of our survey efforts accurately reflect the fish faunas present in their
respective streams. This belief is based on several factors. These factors will also explain the
rationale behind the methodology used for fish sampling conducted for this project Freshwater
fishes are very mobile when compared to movement by species in most other aquatic groups (i.e.,
mussels, crayfishes, and other aquatic macroinvertebrates). Given similar habitats, fishes will
most likely occur both upstream and downstream of established sampling sites. By sampling
stream sites that offer the highest quality habitat, one is likely to collect the majority of species
present in the stream. It is possible for fishes to demonstrate some temporal variation in
distribution; we have significantly increased the accuracy of our faunal lists by sampling the same
sites seasonally.
Sites with the highest habitat quality were determined by visually inspecting each stream corridor at
all accessible sites and walking selected stream segments. Criteria used to determine quality were:
the presence or absence of habitat types such as pools, riffles, and runs; stream bank stability and
associated riparian vegetation types; and stream morphology, such as channelization vs. non-
channelization, cross-sectional depth, and substrate composition and variability.
Endangered and Threatened Fishes Occurring in the IDOT FAP 301 (U.S.
Route 20) Project Corridor in Jo Daviess and Stephenson Counties, Illinois
No species of fishes listed at either the federal or state level as endangered or threatened were
collected or observed during the course of our surveys in the FAP 301 project corridor. Of the two
species of special concern that are historically known from the project area (see the "Discussion
[Fishes]" section of this report), we believe that it is highly unlikely that populations of either
persist. Given the last known dates of collection for these two species, both probably were
extirpated from the region some time ago.
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MUSSELS
BACKGROUND
Historical Records for Mussels in the Apple, Galena, Pecatonica, Rush, and
Smallpox Watersheds, Jo Daviess and Stephenson Counties, Illinois
Little information on mussels from the watersheds of the Apple and Galena rivers, Rush and
Smallpox creeks, and tributaries of the Pecatonica River in the FAP 301 (U.S. Route 20) study
corridor is available from the literature or from the INHS Mollusk Collection.
The only historical collection of mussels in the Galena River watershed was from below the mouth
of the East Fork of the Galena River, where a single specimen of the state endangered slippershell,
Alasmidonta viridis, was collected in 1941 (INHS Mollusk Collection) (Table 2 - 5); no other
mussel species were reported live or as shell material during that collection. A survey of the
Galena River in the vicinity of the North Council Hill Road bridge (8.9 km NNE Galena) by INHS
personnel M. J. Wetzel, P. A. Ceas. A. E. Boerger, and B. J. Kasprowicz on 12 July 1989
yielded neither live mussels nor dead or subfossil shell material. There are no other reports of
historical or recent surveys for mussels in the Galena River or its tributaries.
There are no historical or recent collection records of mussels from the Apple River or its
tributaries in the FAP 301 project corridor. Although surveys for mussels have been conducted at
several Apple River localities outside of the FAP 301 project corridor by INHS personnel within
the last few years, none have yielded live mussels, even in areas that appeared to contain favorable
mussel habitat. These surveys are summarized below.
A mussel survey of the Apple River in the vicinity of the East Canyon Road bridge in Apple River
Canyon State Park (7 mi [11.3 kIm] NNW Stockton) by INHS personnel Wetzel, Ceas, Boerger,
and Kasprowicz on 12 July 1989 yielded neither live mussels nor dead or subfossil shell material.
The Apple River in the vicinity of the IDOT FAS 73 (Scout Camp Road) bridge, located 4 mi N of
Woodbine, was surveyed for mussels using both SCUBA and wading methodologies by INHS
personnel on 17 and 18 December 1990. No evidence of mussels was observed during that
survey; neither live specimens nor dead shells or shell fragments were found either in the water or
along the river banks (memorandum to Dr. George Rose, IDOT, from J. M. Berlocher, INHS,
dated 9 January 1991).
On 22 July 1991, INHS personnel Ceas and Berlocher conducted surveys for mussels at two sites
located in Apple River Canyon State Park, 3.5 mi SW Warren - 1) the Apple River in the vicinity
of the East Canyon Park Road (IDOT FAS 74: 1BR) bridge, and 2) the South Fork of the Apple
River at Canyon Road (IDOT FAS 74: 1BR-1) bridge. No evidence of mussels was observed
during those surveys; neither live specimens nor dead shells or shell fragments were found in the
area examined at either site (memorandum to Dr. Cassandra Rodgers, IDOT District 2, from J. M.
Berlocher, INHS, dated 16 September 1991).
Surveys for mussels of the Apple River in the vicinity of the South Grebner Road (IDOT TR
138A) bridge (3 mi (4.8 km] NE Elizabeth) were conducted by INHS personnel Berlocher, Ceas,
and Wetzel on 11 May 1992 (memorandum to Mr. Gary Gould and Dr. George Rose, IDOT, from
Ceas, Berlocher, and Wetzel, dated 27 May 1992, emended 12 June 1992). During that survey,
no live mussels were found, but one relatively fresh dead shell of Anodonta grandis was collected
from the shore. A few subfossil shells of Lampsilis siliquoidea and the state threatened species
Elliptio dilatata also were collected on that date (Table 2 - 5).
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Table 2 - 5. Species of unionid mussels reported from historic or recent surveys in the Apple,
Galena, Pecatonica, Rush, and Smallpox watersheds in Jo Daviess and Stephenson
counties in Illinois (INHS Mollusk Collection). "+" indicates the species was collected
live; "wd" indicates species were reported from weathered dead shells; "sf' indicates
species were reported from subfossil shells; "-" indicates no specimens of that species
were found.
Galena Drainage Apple Drainage Pecatonica Drainage
Species Galena Apple Mill Pecatonica Yellow
River River Creek River Creek
Actinonaias ligamentina
Alasmidonta viridis SE
Amblema plicata
Anodonta grandis
Anodontoides ferussacianus
Elliptio dilatata ST
Fusconaiaflava
Lampsilis cardium
Lampsilis siliquoidea
Lampsilis teres
Lasmigona complanata
Leptodea leptodon
Ligumia recta
Pleurobema coccineum
Quadrula pustulosa
Strophitus undulatus
Tritogonia verrucosa
Venustaconcha ellipsiformis WL
sf
fd +
- wd
sf
sf
Total number of species 1 3 2 16 1
Number of live species 0 0 1 13 1
SE indicates State Endangered species
ST indicates State Threatened species
WL indicates Illinois Watch List species
+
+
+
+
wd
+
+
+
+
wd
+
+
wd
+
+
+
+
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On 11 May 1992, Berlocher, Ceas, and Wetzel also surveyed a site on Mill Creek (a tributary of
the Apple River), located 0.9 mi [1.4 km) N of the South Grebner Road site; live individuals of
Anodonta grandis were observed (this information also noted in memorandum cited in paragraph
above; exact number of individuals not documented) and specimens of Anodontoidesferussacianus
were collected as weathered dead shell (Table 2 - 5).
Surveys for fishes and mussels in two other Jo Daviess County streams - 1) the Menominee River
in the vicinity of a county road bridge located 10 mi (16 km) NW Galena (0.4 mi [0.6 km] south of
the Illinois/Wisconsin state line), and 2) the Sinsinawa River in the vicinity of the U.S. Route 20
(westbound lane) bridge located (4.4 mi [7.0 km] NW Galena) - were conducted by INHS
personnel Wetzel, Ceas, Boerger, and Kasprowicz on 12 July 1989; neither survey yielded either
live mussels or dead or subfossil shell material (memorandum to Dr. Charles Perino, IDOT, from
P. A. Ceas, J. M. Berlocher, and M. J. Wetzel, INHS, dated 19 February 1990).
There are no collection records for the tributaries of the Pecatonica River in the FAP 301 project
corridor, but there is one record for Lasmigona complanata from Yellow Creek, collected at a
location outside the study corridor near Freeport in Stephenson County (INHS Mollusk
Collection).
Collections for the mainstem Pecatonica River indicate a total of 16 species of unionid mussels
reported from surveys conducted outside the project corridor (Table 2 - 5). These records include
four collections between 1926 and 1957 of shell material of the state threatened species, Elliptio
dilatata, as well as the collection of live Venustaconcha ellipsiformis, a species on the state Watch
List (INHS Mollusk Collection).
Endangered and Threatened Mussels in the Apple, Galena, Pecatonica, Rush, and
Smallpox Watersheds, Jo Daviess and Stephenson Counties, Illinois
Two state listed mussels have been reported from watersheds in the FAP 301 project area. The
state endangered Alasmidonta viridis was collected in 1941 from the Galena River below the mouth
of the East Fork Galena River in Jo Daviess County (INHS Mollusk Collection). Although no
other records for this species are reported from the Galena River, its tributaries, or any other
drainages in the project corridor, A. viridis may be more widespread than records indicate since
few, if any, surveys have been conducted in these drainages.
Subfossil shells of Elliptio dilatata, a state threatened species, were collected by INHS personnel
on 11 May 1992 from the Apple River in the vicinity of the South Grebner Road bridge in Jo
Daviess County (memorandum to Mr. Gary Gould and Dr. George Rose, IDOT, from INHS
personnel Ceas, Berlocher, and Wetzel, dated 27 May 1992, emended 12 June 1992). Elliptio
dilatata has also been reported as shell material from four records in the Pecatonica River (INHS
Mollusk Collection). All four of those records are reported from sites outside of the FAP 301
project corridor, however, live individuals of this species may be discovered if additional collecting
of watersheds in the project corridor were conducted.
Additional federal and state listed mussels have been reported from the Mississippi River adjacent
to Jo Daviess County (INHS Mollusk Collection), including Lampsilis higginsi, a federally
endangered species, Plethobasus cyphyus, a state endangered species, and Ellipsaria lineolata,
Elliptio crassidens, Elliprio dilatata, and Fusconaia ebena, all state threatened species. Four of the
drainages in the study corridor are direct tributaries of the Mississippi River and could support
mussel species found in the larger river system; these tributaries include the Apple and Galena
rivers and Smallpox and Rush creeks. Elliptio dilatata is the only species that has been reported
from both the Mississippi River and one of the streams in the project corridor, the Apple River.
None of the other special status mussels listed (above) as occurring in the Mississippi River have
been collected from its tributaries in Jo Daviess County.
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The following are species descriptions for endangered or threatened mussels reported from the
Apple, Galena, Pecatonica, Rush, and Smallpox watersheds in Jo Daviess and Stephenson
counties, Illinois.
Alasmidonta viridis- State Endangered
In Illinois, Alasmidonta viridis usually occurs in creeks and small streams in the northern and
central parts of the state (Parmalee 1967). Historical records indicate that this species formerly was
widespread within its range (Baker 1906; Clarke 1981). During his state-wide survey of mussels
in Illinois, M. R. Matteson of the University of Illinois collected A. viridis only from the West
Branch of the DuPage River and the Sangamon River system (INHS Mollusk Collection).
Parmalee (1967) reported this species as locally abundant in Panther Creek of the Mackinaw River
system, but surveys conducted in 1984 and 1985 by Kasprowicz and Wetzel (1986) revealed only
worn shells and no live Alasmidonta viridis from any sites in Panther Creek or associated
tributaries. Within the past 10 years, A. viridis has been found in a number of creeks and
headwater streams in Illinois, including the upper Sangamon River, and tributaries of the
Kankakee, Middle Fork Vermilion, and the Little Vermilion rivers (INHS Mollusk Collection).
Alasmidonta viridis may be more common than present records indicate, but thorough collecting in
its preferred habitat of shallow water over sand-gravel bottoms in creeks and small streams
(Parmalee 1967) will be necessary to better assess its status in Illinois.
Elliptio dilatata - State Threatened
Elliptio dilatata formerly was common and locally abundant throughout the major river systems in
Illinois (Danglade 1914; Baker 1926; van der Schalie and van der Schalie 1950). This species still
is collected live fairly commonly from the Kankakee River (Suloway 1981) and from the
Mississippi River (Fuller 1978), but from most streams from which it is known, it presently is
found only in low numbers (Cummings et al. 1988; Schanzle and Cummings 1991). The decline
of this species appears most evident in large rivers such as the Rock and the Wabash, where large
numbers of dead shells, but few, if any, live individuals can be found (Miller 1972; Cummings et
al. 1988). Elliptio dilatata occurs in both large and small streams, typically in riffles in shallow
water, or in deeper water (2 m or more) in strong current (Parmalee 1967).
METHODS (Mussels)
Sampling for mussels was conducted at shallow sites between 4 August 1993 and 31 August 1994
by wading and visually looking for mussels or shell material as well as feeling the substrate by
hand. Streambanks, islands, and other features were also searched for mussel shells and muskrat
middens. Collector effort varied by site and depended on diversity of habitat and stream features
present. A minimum of one to two collector-hours were spent at small tributaries with fairly
uniform habitat; three to four collector-hours were spent at larger shallow sites with a diversity of
features and habitat types.
Mussels were also sampled in the Apple and Galena rivers on 30 and 31 August 1994 by SCUBA
diving. Although not deep water sites, water depths in these rivers ranged between one and two
meters. The use of SCUBA permitted investigators to submerge their head in order to examine the
substrate efficiently by hand. Sampling using SCUBA consisted of sampling along transects
parallel to the flow of the stream in the deeper water sections. Four to six collector-hours were
spent at each of these sites.
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With the exception of voucher specimens, all live mussels were replaced in the substrate in
proximity to where they were found. Voucher specimens for each of the live species, as well as
shell material for any of the species collected, were deposited in the INHS Mollusk Collection.
RESULTS (Mussels)
Only one mussel species was found live in the Galena River at the West Buckhill Road crossing
(Site 1); six Lampsilis cardium were recorded upstream of the bridge. In addition to these live
individuals, nine other species were reported from weathered shell or subfossil specimens,
including shells of Alasmidonta viridis (state endangered) and Elliptio dilatata (state threatened)
(Table 2 - 6). This Galena River site was the only one in the FAP 301 project corridor that
contained shell material of any mussel species of special status.
Only two species of mussels were collected from the two Smallpox Creek sites (Sites 4 and 5)
(Table 2 - 6). Over the study period five Anodonta grandis and eight Toxolasma parvus were
found upstream of the U.S. Route 20 bridge (Site 4). Four of the T. parvus were collected from a
riffle located immediately upstream of the U.S. Route 20 bridge on 4 August 1993; all five of the
A. grandis and four other T. parvus were collected in a reach upstream of that riffle. Between 4
August and our second survey of this site on 21 September 1993, a beaver dam was constructed at
this riffle, significantly modifying this habitat. Subsequent to its construction, no live mussels
were collected from the vicinity of this beaver dam, either in September 1993 or during our 20
April 1994 survey of this site. No other species were found live or represented by dead shell at
Site 4. Further upstream, at Site 5, Anodonta grandis and Toxolasma parvus were collected as
fresh dead shell from muskrat middens along the base of the bluffs. The substrate in this area was
dominated by bedrock outcrops which may have limited substrate availability for mussels. No
other species were found live or represented by dead shell at this site.
Sites 8 and 9 on the Apple River yielded nine species, of which only three species were
represented by live specimens (Table 2 - 6). No live individuals were encountered while diving or
wading at the U.S. Route 20 bridge crossing (Site 8), but six species were represented by
weathered dead shells at the site. Shell material was abundant at Site 8, but was often embedded in
firm mud substrate and overlain with silt. This river section also appeared to have been dredged,
although not recently. The lack of live mussels may be attributable to the degraded substrate
conditions at Site 8. Further upstream (Site 9), substrate conditions were more suitable for
mussels, with alternating shallow gravel and sand riffles and deeper silted pools at the bends.
Three species were collected as live specimens and three species from fresh dead shell. Two
individuals of Lampsilis cardium, four Strophitus undulatus, and three Toxolasma parvus were
collected while wading, as well as fresh dead specimens of Anodonta grandis and Lasmigona
costata, and a subfossil shell of Truncilla truncata (Table 2 - 6).
Rush Creek (Site 13) yielded a single live specimen of Ligumia recta, and fresh dead specimens of
Anodonta grandis and Lasmigona costata (Table 2 - 6). The occurrence of the large river species,
L. recta in a small creek was unusual, but may be attributable to the movement of fishes into Rush
Creek, a direct tributary of the Mississippi River. The fresh dead specimens were collected from
muskrat middens on gravel bars in the creek.
Five species of mussels were collected from Sites 16 and 17 on Yellow Creek (Table 2 - 6). Two
individuals of Anodonta grandis were collected live at Site 16, along with weathered dead
specimens of Amblema plicata and Strophitus undulatus. Four live A. grandis as well as six live
Toxolasma parvus were collected downstream at Site 17. The T. parvus were found at the head of
a depositional island located 20 m downstream of the bridge, in a shallow gravel area covered by
silt; the A. grandis were collected in silty areas along the stream margins. Fresh dead shells of
Anodontoidesferussacianus and weathered dead shells of A. plicata and S. undulatus were also
found at Site 17, in muddy areas along the edge of the island and along the streambanks.
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Table 2 - 6. Numbers and species of unionid mussels recorded by INHS personnel during the
conduct of aquatic surveys of stream and river sites in the FAP 301 (U.S. Route 20)
project corridor in Jo Daviess and Stephenson counties, Illinois. These surveys were
conducted between 4 August 1993 and 31 August 1994. Site numbers and locations are
described in Table 2 - 1 of this report. A number indicates the live specimens collected;
"fd" indicates species were reported from fresh dead shells; "wd" indicates species were
reported from weathered dead shells; "sf' indicates species were reported from subfossil
shells; "-" indicates no specimens were found of that species. No mussels were collected
live or as shell material from Sites 2, 3, 6, 7, 10, 11, 12, 14, 15, 18, 19.
Survey Locations
Galena Smallpox Smallpox Apple Apple Rush Yellow Yellow
River Creek Creek River River Creek Creek Creek
Species Site 1 Site 4 Site 5 Site 8 Site 9 Site 13 Site 16 Site 17
Alasmidonta viridis SE sf - - - - - -
Amblema plicata wd - - - wd wd
Anodonta grandis wd 5 fd wd fd fd 2 4
Anodontoidesferussacianus - - - wd - - - wd
Elliptio dilatata ST wd
Fusconaiaflava sf - - - - -
Lampsilis cardium 6 - - wd 2 - -
Lampsilis siliquoidea wd - - wd
Lasmigona costata wd - - wd fd fd -
Ligumia recta - -- - 1 - -
Strophitus undulatus wd - wd 4 - wd wd
Toxolasma parvus - 8 fd - 3 - - 6
Truncilla truncata sf - - - sf - - -
Number of live individuals 6 13 0 0 9 1 2 10
Number of live species 1 2 0 0 3 1 1 2
---- -- 
- - - -
- - -
- - -
- - -
- - -
----- --
Total number of species 10 2 2 6 6 3 3 5
Total number of mussel species from entire project corridor = 13 (collected live = 5 species)
SE indicates State Endangered species
ST indicates State Threatened species
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Thirteen species of unionid mussels were collected in the project corridor during this sampling
effort (Table 2 - 6). Five species were collected live: Anodonta grandis, Lampsilis cardium,
Ligumia recta, Strophitus undulatus, and Toxolasma parvus. An additional five species were
collected as either fresh dead or weathered shell: Amblema plicata, Anodontoidesferussacianus,
Elliptio dilatata, Lampsilis siliquoidea, and Lasmigona costata. Three species were represented
only by subfossil specimens: Truncilla truncata, Fusconaiaflava and Alasmidonta viridis.
Eight of the sites investigated during this study contained mussels or shell material; however,
neither live mussels nor shell material was collected from 11 of the 19 sites surveyed (Sites 2, 3, 6,
7, 10, 11, 12, 14, 15, 18, and 19).
DISCUSSION (Mussels)
Of the 19 sites surveyed during this study, the greatest diversity of mussels was reported from the
Galena River at West Buckhill Road (Site 1). Ten species were reported from Site 1, although
only one was reported live; the remaining nine species were represented by weathered or subfossil
shells (Table 2 - 6). The Apple River at Site 9 had the second highest diversity with a total of nine
species reported, including three species collected live (Table 2 - 6). Five species of mussels
(including two live) were recorded from Yellow Creek (Site 17). One live mussel and fresh dead
material of two other species were recorded from Rush Creek (Site 13). Only two species were
collected from Smallpox Creek (Site 4).
The greatest number of live mussels collected from any one site during this study were reported
from Smallpox Creek at the U.S. Route 20 bridge (Site 4); although 13 live individuals were
collected, only two species were represented. As stated previously, this site has been modified by
the presence of a beaver dam just upstream of the bridge; the continued existence of its mussel
population is unknown at this time.
Endangered and Threatened Mussels Occurring in the IDOT FAP 301 (U.S.
Route 20) Project Corridor in Jo Daviess and Stephenson Counties, Illinois
The state endangered slippershell, Alasmidonta viridis, was reported live from one location on
the Galena River in 1941. During the present study, subfossil specimens of A. viridis were
found only at Site 1 - the same locality from which this species historically had been collected.
No specimens of A. viridis were collected live or fresh dead during the present surveys; the
subfossil shells may represent the remnants of an old population of this species at this site. It
does not appear that a viable population of A. viridis presently occurs in the section of the
Galena River surveyed for this project. Although several locations sampled during this study
included small creeks with shallow water over sand and gravel - the habitat preferred by this
species - no live individuals or shell material of A. viridis were found.
Elliptio dilatata, a state threatened species, was also represented only by subfossil shells collected
during our survey of the Galena River (Site 1). Although this species had been reported
previously from the Apple River drainage, no live or dead shell material of E. dilatata was collected
from the Apple River or from any other site in the FAP 301 project corridor surveyed during this
study. This species appears to be declining throughout its range, with only shell material, and no
live individuals, observed in many other river surveys in Illinois.
The Galena, Apple, Pecatonica, Rush, and Smallpox watersheds in and adjacent to the FAP 301
project corridor have not been extensively surveyed for the presence of unionid mussels, either
historically or in recent times. Limited survey effort is a significant factor in the lack of
information on the occurrence of mussels, especially endangered or threatened species, in the
project area. Alasmidonta viridis was reported historically in the Galena River and it appears that
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Elliptio dilatata also occurred at the same site. Based on the paucity of live mussels observed
during the present surveys of the Galena River in the FAP 301 project corridor and the lack of
fresh shell for these two species, it is doubtful that either A. viridis or E. dilatata would occur
there. No other sites surveyed during this present contained live mussels or shell material of any
federal or state endangered or threatened species. Based on the results of our surveys it is unlikely
that any federal or state endangered or threatened species would occur in the FAP 301 project
corridor currently under consideration.
OTHER AQUATIC MACROINVERTEBRATES
BACKGROUND
Biological assessments of streams based on tolerance of aquatic macroinvertebrates, using Illinois
Environmental Protection Agency [IEPA] assessment methods, were conducted in the region by
Brigham (1977, 1978). Each site was given one of four classifications (best to worst): balanced
(B); unbalanced (UB); semi-polluted (SP); and polluted (P). Brigham's sites that coincided with
those of the present study and their respective classifications (abbreviations defined as above) are
presented in Table 2 - 7. Results from these studies are summarized below. IEPA no longer uses
these methods and there is currently no biological assessment method based on macroinvertebrates
in wide use in illinois. IEPA is currently working on revising data for a macroinvertebrate biotic
index.
Endangered and Threatened Aquatic Macroinvertebrates (other than Mussels) in
the Apple, Galena, Pecatonica, Rush, and Smallpox Watersheds, Jo Daviess
and Stephenson Counties, Illinois
There is one state endangered amphipod species known from the region. Stygobromus iowae
Hubricht is known from one specimen, collected from an algific slope in an abandoned mine in Jo
Daviess County in 1965 (Holsinger 1972; Herkert 1992). This only known locality in Illinois is
along the Mississippi River and is not in the FAP 301 project corridor.
METHODS
Macroinvertebrates other than unionid mussels were collected with a dip net in all accessible
habitats, and by hand by examining large rocks, logs, and other available habitat. Additionally,
adult Odonata were collected with an aerial net. Macroinvertebrate samples were fixed in the field
with formalin or preserved in alcohol and then returned to the laboratory for processing. Samples
were processed under a 10x dissecting microscope, and macroinvertebrates were identified and
sorted to taxon. Several groups were sent to experts for species identification.
Number of taxa, number of intolerant taxa, and percent intolerant taxa [% intolerant] were used for
sample analysis. Those taxa rated at four or lower on the IEPA Macroinvertebrate Tolerance List
(Hite and Bertrand 1989) were considered "intolerant," and taxa with a rating greater than four
were considered "tolerant." Those not rated (i.e., Hemiptera, some Coleoptera) were not included
in the analysis. Percent intolerant taxa is the number of intolerant taxa divided by the number of
rated (intolerant + tolerant) taxa. The use of these three measures should give an appraisal of water
quality. These numbers should be used with caution since they will be effected by factors other
than water quality, including collection effort, stream size, level of taxonomic identification, and
region.
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RESULTS
Several tables present the results of macroinvertebrate collections. Table 2 - 7 presents summary
data of the present study and results of previous work at the same sites (Brigham 1977, 1978);
Tables 2 - 8 through 2 - 10 list the names and number of organisms collected by INHS personnel
at each site on each date; and Tables 2 - 11 through 2 - 13 summarize taxa identified at each site.
Nutrient input is evident in all streams in the region; most streams in the region are bordered either
in part or entirely by pasture or row crops. Taxa collected commonly during this study included
Stenacron, baetid mayflies, hydropsychid caddisflies, and physid snails; these taxa are often found
in streams with high nutrients.
Several species identified were either previously unknown from the state or were known from only
a few collections; these included Amphiagrion saucium (Odonata), Hesperocorixa atopodonta
(Hemiptera), and Saldula opacula (Hemiptera). Their presence in Jo Daviess and/or Stephenson
counties is not too surprising given the proximity of other states where they are known.
DISCUSSION
Galena River and Smallpox Creek Drainages. The Galena River at West Buckhill Road
(Site 1) had many taxa, many intolerant taxa, and a large % intolerant (Table 2 - 7). This site had
much riffle habitat where intolerant species are often found. Hughlett Branch (Site 3), a tributary
to the Galena River, had a low % intolerant. Many hydropsychid caddisflies were collected (Table
2- 8).
Sixty-seven taxa, the greatest of any site in this study, were identified from Smallpox Creek at
U.S. Route 20 (Site 4), but even though the highest number of intolerant taxa was also found here,
the % intolerant was low (Table 2 - 7). Smallpox Creek north (upstream) of U.S. Route 20 (Site
5) had many taxa identified from a single collection and a high % intolerant.
Apple River Drainages. A large percentage of the taxa collected in the Apple River (Sites 8, 9)
were intolerant (Table 2 - 7). These two Apple River sites had the highest number of mayfly taxa
identified in this study; they included several mayflies not found at other sites including Ephoron
album, Heptagenia sp., and Tricorythodes sp. (Table 2 - 9). The upstream site, Apple River
northeast of Elizabeth (Site 9) had the highest % intolerant in the study. This site corresponds to a
site rated by Brigham (1977) as balanced, the highest rating.
Furnace Creek (Site 7) and its tributary in Long Hollow (Site 6) both had relatively high numbers
of taxa and percent intolerant species compared to other sites in the project area (Table 2 - 7). This
is somewhat surprising considering Furnace Creek flows through pasture land with little riparian
corridor. Its tributaries, however, do flow from higher gradient land. Large numbers of Baetidae
and Gammarus were found associated with algal mats and Simuliidae were abundant in April
(Table 2 - 9). Brigham (1977) rated all four sites in Furnace Creek and its two tributaries as
unbalanced.
Wolf Creek (Site 12) had few intolerant taxa, a low % intolerant, and a moderate total taxa (Table
2 - 7). In September, the stream was choked with algae, which provided habitat for high numbers
of baetid mayflies (Table 2 - 9). This creek had lower quality relative to other streams in the study
area. Brigham (1977) assessed the same Wolf Creek site to be semi-polluted, one of the lower
water quality ratings.
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Table 2 - 7. Number of benthic macroinvertebrate collections (n), number of taxa and number
of "intolerant" taxa identified, and percent intolerant taxa (of those rated) from present
study of FAP 301 (U.S. Route 20) project area, Jo Daviess and Stephenson counties,
Illinois, 1993 - 1994. Site numbers, site codes, and site locations from the present
study are described in Table 2 - 1 of this report. Station codes and classifications from
Brigham (1977, 1978) studies. Ratings defined in text
Brigham 1977. 1978
Site# Site Code n Taxa Intolerant % Intol. Station Code Ratin
1 GRB 3 41 12 46% MQ-13 UB
3 HGH 1 28 8 32% no site
4 SPX 3 67 15 33% MPA-12 UB
5 SPX2 1 37 14 48% no site
6 LHC 3 44 12 39% MNDA-10 UB
7 FUR 3 46 13 42% MND-10 UB
8 ARP 2 29 12 46% MN-3 SP
9 ARP2 1 21 10 56% MN-16 B
10 IHC 1 8 3 38% MNC-10 UB
11 IHC2 2 30 8 32% MNC-11 UB
12 WFC 3 42 9 32% MNB-11 SP
13 RSH 3 47 7 22% ML-12 SP
14 MRB 3 39 7 27% no site
15 HYC 3 31 7 37% no site
17 YCP 3 54 11 30% no site
18 GYC 3 41 10 38% no site
19 TPR 3 40 10 36% no site
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Table 2 - 8. Number of aquatic macroinvertebrates collected by INHS personnel on each date
at each site in the FAP 301 (U.S. Route 20) project area, Jo Daviess and Stephenson
counties, Illinois, 1993 - 1994. Site numbers, site codes, and site locations from the
present study are described in Table 2 - 1 of this report. August and September
collections were made in 1993, and April and June collections were made in 1994. "#"
indicates organisms were not counted. "+" present as empty case or shell. All insects
(except Hemiptera) are larval stage unless noted. (A) adult; (P) pupae; (L) larvae.
Site Number
Site Code
Sampling Date
Turbellaria
Nematoda
Oligochaeta
Lumbricidae
Lumbriculidae
Enchytraeidae
Naididae
Dero digitata
Nais sp.
Nais behningi
Nais communis
Ophidonais serpentina
Pristina leidyi
Slavina appendiculata
Tubificidae
Aulodrilus pigueti
Limnodrilus sp.
Limnodrilus cervix
Limnodrilus claparedianw
Limnodrilus hoffnecisteri
Hirudinea
Erpobdellidae
Erpobdella punctata
Glossiphoniidae
Helobdella sp.
Helobdella stagnalis
Placobdella ornata
Hirudinidae
Dina dubia
Branchiobdellida
Nematomorpha
Isopoda
Asellidae
Caecidotea sp.
Amphipoda
Hyalellidae
HyaleUa azteca
Gammaridae
Gammarus sp.
1 1 1 3 4 4 4 5
GRB GRB GRB HGH SPX SPX SPX SPX2
4Aug 22Sep 20Apr 20Apr 4Aug 22Sep 20Apr 28Jun
1 61 2 11
16
19
1
1
50
2
11
169123 70=100
1
13 8
1
9
2
2
2 4 6
34 33 9
53
2 17 2
2 20 12
(Table 2 - 8 continued on following page)
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Table 2 - 8 (Continued).
Site Number
Site Code
Sampling Date
Decapoda
Cambaridae
Cambarus diogenes
Orconectes virilis
Orconectes propinquus
Acari
Ephemeroptera
Baetidae
Callibaetis sp.
Caenidae
Caenis sp.
Ephemeridae
Hexagenia sp.
Heptageniidae
Heptagenia sp.
Stenacron sp.
Stenonema sp.
Leptophlebiidae
Leptophlebia sp.
Isonychiidae
Isonychia sp.
Polymitarcyidae
Ephoron album
Siphlonuridae
Ameletus sp.
Tricorythidae
Tricorythodes sp.
Odonata
Aeshnidae
Aeshna umbrosa umbrosa (A)
Boyeria vinosa
Gomphidae
LibeUulidae
Libellula (Plathemis) lydia
Tramea onusta (A)
Calopterygidae
Hetaerina americana (AL)
Calopteryx maculata (AL)
Coenagrionidae
Amphiagrion sauciwn (A)
Argia moesta (A)
Argia plana (A)
Ennalagma antennatum (A)
Ennalagma exsulans (A,L)
Ishnura verticalis (A,L)
Lestidae
Lestes rectangularis (A)
1 1 1 3 4 4 4 5
GRB GRB GRB HGH SPX SPX SPX SPX2
4Aug 22 Sep 20Apr 20 Apr 4Aug 22 Sep 20Apr 28 Jun
2 1 3
4 1
# 85# 2
1 8
69
# 10 2 10 # 5 42 4
1
3 2
1
2
6
2
10
(Table 2 - 8 continued on following page)
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Table 2 - 8 (Continued).
Site Number 1 1 1 3 4 4 4 5
Site Code GRB GRB GRB HGH SPX SPX SPX SPX2
Sampling Date 4Aug 22 Sep 20 Apr 20 Apr 4 Aug 22 Sep 20 Apr 28 Jun
Plecoptera
Nemouridae
Amphinemura sp.
Perlidae
Perlesta decipiens
Hemiptera
Belostomatidac
Belostoma sp.
Belostoma flumineum
Corixidae 14 70 8
Hesperocorixa sp.
Hesperocorixa atopodonta
Palmacorixa sp.
Sigara alternata
Sigara grossolineata 2 # 7
Trichorixa sp.#
Trichorixa calva # #
Trichorixa kanza # #
Trichorixa sexcincta
Gerrida
Gerris sp. 3 4 8
Gerris (Aquarius) remigis # 3 1 6 #
Gerris argenticollis #
Gerris buenoi
Gerris comatus 1
Gerris marginatus
Gerris (Limnoporus) canaliculatus
Gerris (Limnoporus) dissortis
Metrobates hesperius 7
Rheumatobatessp.
Rheumatobates palosi
Trepobates sp.
Trepobates knighti
Mesoveliidae
Mesovelia mulsanti
Nepidae
Ranatrafusca 1
Notonectidae
Notonecta (Paranecta) wadulata
Saldulidae
Salda lugubris 1
Saidula opacala
Veliidae
Microvelia sp.
Microvelia americana 2
Rhagovelia sp. 2
Rhagovelia oriander 5 8 27 2
(Table 2 - 8 continued on following page)
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Table 2 - 8 (Continued).
Site Number 1 1 1 3 4 4 4 5
Site Code GRB GRB GRB HGH SPX SPX SPX SPX2
Sampling Date 4 Aug 22 Sep 20 Apr 20 Apr 4 Aug 22 Sep 20 Apr 28 Jun
Megaloptera
Corydalidae
Corydalus cornutus
Sialidae
Sialis sp.
Trichoptera
Helicopsychidae
Helicopsyche borealis
Hydropsychidae
Hydropsychidae (P)
Hydroptilidae
Hydroptilidae (P)
Limnephilidae
Neophylax sp.
Pycnopsyche sp.
Phryganeidae
Ptilostomis sp.
Lepidoptera
Coleoptera
Dytiscidae
Dytiscidae (A)
Dryopidae
Helichus sp.
Elmidae
Dubiraphia sp.
Dubiraphia sp. (A)
Optioservus sp.
Optioservus sp. (A)
Stenelmis sp.
Stenelmis sp. (A)
Gyrinidae
Dineutas sp. (A)
Gyrinus sp. (A)
Haliplidae
Haliplus sp. (A)
Peltodytes sp. (A)
Hydrophilidae (A)
Helophorus sp. (A)
Hydrobius sp. (A)
Tropisternus sp. (A)
Psephenidae
Ectopria sp.
# 3 2
1 1
2
43 15 109
11
+
146
3
+
14
2
2
4 16
5
1
12 6
1
22
1
1 2
1 185
5
1
3 2
3
13 5
2
1
3
38
13
88
1
83 12
1
3
3
3
110
13
168
30
1 1
2
(Table 2 - 8 concluded on following page)
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Table 2 - 8 (Concluded).
Site Number
Site Code
Sampling Date
1 1 1 3 4 4 4 5
GRB GRB GRB HCH SPX SPX SPX SPX2
4Aug 22Sep 20Apr 20Apr 4Aug 22Sep 20Apr 28Jun
Diptera
Athericidae
Atherix variegata
Ceratopogonidae
Chironomidae
Chironomidae (P)
Culicidae
Culicidae (P)
Dixidae
Dixa sp.
Dolichipodidae (P)
Empididae
Psychodidae
Simuliidae
Simuliidae (P)
Stratiomyidae
Tabanidae
Tipulidae
Pelecypoda
Sphaeriidae
Gastropoda
Ancylidae
Lymnaeidae
Physidae
lP .b..i- Ai.a
2
17 82 138
3 8 20
1 6
# 6
18 34
1 19
68 380 121
9 30 14
2
5 1 20 2
1 1 1
1
1 12 17
3 * 135 13 30
2
2 18
# 12 11 8
1 4 13
# 16 29 229
+ +
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Table 2 - 11. Aquatic macroinvertebrate taxa identified from the FAP 301 (U.S. Route 20)
project area, Jo Daviess County, Illinois, 1993 - 1994. Site numbers, site codes, and
site locations from the present study are described in Table 2 - 1 of this report. "+"
indicates present
Site Number
Site Code
Turbellaria
Nematoda
Oligochaeta
Lumbricidae
Lumbriculidae
Enchytraeidae
Naididae
Dero digitata Miller
Nais sp.
Nais behningi Michaelsen
Nais communis Piguet
Ophidonais serpentina MUller
Pristina leidyi Smith
Slavina appendiculata d'Udekem
Tubificidae
Aulodrilus pigueti Kowalewski
Limnodrilus sp.
Limnodrilus cervix Brinkhurst
Limnodrilus claparedianus Ratzel
Limnodrilus hoffmeisteri Claparbde
Hirudinea
Erpobdellidae
Erpobdella punctaa (Leidy)
Glossiphoniidae
Helobdella sp.
Helobdella stagnalis (Linnaeus)
Placobdella ornata (Verrill)
Hirudinidae
Dina dubia Moore & Meyer
Branchiobdellida
Nematomorpha
Isopoda
Asellidae
Caecidotea sp.
Amphipoda
Hyalellidae
Hyalella azteca (Saussure)
Gammaridae
Gammarus sp.
Decapoda
Cambaridae
Cambarus diogenes Girard
Orconectes virilis (Hagen)
Orconectes propinquus (Girard)
Acari
1
GRB
+
+
+4
+
3 4
HGH SPX
+
+
+ +
+
+
5
SPX2
+
+4
+
+
+
+ +
+
+ +
4. 4. 4.
+ 4.
4. 4. 4
4-
4. 4.
4. 4
(Table 2 - 11 continued on following page)
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Table 2 - 11 (Continued).
Site Number
Site Code
Ephemeroptera
Baeidtae
Callibaetis sp.
Caemnidae
Caenis sp.
Ephemeridae
Hexagenia sp.
Heptageniidae
Heptagenia sp.
Stenacron sp.
Stenonema sp.
Leptophlebiidae
Leptophlebia sp.
Isonychiidae
Isonychia sp.
Polymitarcyidae
Ephoron album (Say)
Siphlonuridae
Ameletus sp.
Tricorythidae
Tricorythodes sp.
Odonata
Aeshnidae
Aeshna umbrosa umbrosa Walker
Boyeria vinosa (Say)
Gomphidae
Libellulidae
Libellula (Plathemis) lydia Drury
Tramea onusta Hagen
Calopteygidae
Hetaerina americana (Fabricius)
Calopteryx maculata (Beauvois)
Coenagrionidae
Amphiagrion saucium (Burmeister)
Argia moesta (Hagen)
Argia plana Calvert
Ennalagma antennatum (Say)
Ennalagma exsulans (Hagen)
Ishnura verticalis (Say)
Lestidae
Lestes rectangularis Say
Plecoptera
Capniidae
Allocapnia vivipara (Claassn)
Nemouridae
Amphinemura sp.
Perlidae
Perlesta decipiens (Walsh)
Hemiptera
Belostomatidae
Belostoma flumineum Say
1 3 4 5
GRB HGH SPX SPX2
+ + +
+ +
S+ + +
+
+
+
+ 4
+ +
+
+
(Table 2 - 11 continued on following page)
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Table 2 - 11 (Continued).
Site Number 1 3 4 5
Site Code GRB HGH SPX SPX2
Corixidae + +
Hesperocorixa sp.
Hesperocorixa atopodonta
(Hungerford)
Palmacorixa sp. + +
Sigara alternata (Say)
Sigara grossolineata Hungerford + + +
Trichorixa sp. +
Trichorixa calva (Say) + +
Trichorixa kanza Sailer + +
Trichorixa sexcincta (Champion)
Gerridae
Gerris sp. + +
Gerris (Aquarius) remigis + + +
Gerris argenticollis Parshley +
Gerris buenoi Kirkaldy
Gerris comatus Drake & Hottes +
Gerris marginatus Say +
Gerris (Limnoporus) canaliculatus Say
Gerris (Limnoporus) dissortis Drake + +
& Harris
Metrobates hesperius Uhler +
Rheumatobates sp. +
Rheumatobates palosi Blatchley
Trepobates sp.
Trepobates knighti (Drake & Harris)
Mesoveliidae
Mesovelia mulsanti White
Nepidae
Ranatrafusca Palisot +
Notonectidae
Notonecta (Paranecta) unduata (Say)
Saldulida
Salda lugubris (Say) +
Saldula opacula (Zedderstadt)
Veliidae
Microvelia americana (Uhler) + +
Rhagovelia oriander Parshley + + +
Megaloptera
Corydalidae
Corydalus cornutus (Linnaeus) + +
Sialidae
Sialis sp. + + +
Trichoptera + +
Helicopsychidae
Helicopsyche borealis (Hagen) + +
Hydropsychidae + + + +
Hydroptilidae +
(Table 2 - 11 concluded on following page)
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Table 2- 11 (Concluded).
Site Number
Site Code
Limnephilidae
Neophylax sp.
Pycnopsyche sp.
Phryganeidae
Ptilostomis sp.
Lepidoptera
Coleoptera
Dytiscidae
Dryopidae
Helichus sp.
Elmidae
Dubiraphia sp.
Optioservus sp.
Stenelmis sp.
Gyrinidae
Dineutus sp.
Gyrinus sp.
Haliplida
Haliplus sp.
Peltodytes sp.
Hydrophilidae
Helophorus sp.
Hydrobius sp.
Tropisternus sp.
Psephenidae
Ectopria sp.
Diptera
Atheridae
Atherix variegata Walke
Ceratopogonidae
Chironomidae
Culicidae
Dixidae
Dixa
Dolichipodidae
Empididae
Psychodidae
Simuliidae
Stratiomyidae
Tabanida
Tipulidae
Pelecypoda
Sphaeriidae
Gastropoda
Ancylidae
Lymnaeidae
Physidae
Planorbidae
1 3 4 5
GRB HGH SPX SPX2
+
+
+ + 4
+
+ +
+
+
+
+
+
+
+
+
+
+ +
4. + 4.
+ 4. 4
+ +4.
4. 4. 4
4. 4.
4. 4. 4.
4.
4.
4.
4.
4.
4.4.
4. 4.
4.
Table 
2- 11(Concluded).
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Table 2 - 12. Aquatic macroinvertebrate taxa identified from the FAP 301 (U.S. Route 20)
project area, Jo Daviess County, Illinois, 1993 - 1994. Site numbers, site codes, and
site locations from the present study are described in Table 2 - 1 of this report. "+"
indicates present
Site Number
Site Code
Turbellaria
Nematoda
Oligochaeta
Lumbricidae
Lumbriculidae
Enchytraeidae
Naididae
Dero digita MUller
Nais sp.
Nais behningi Michaelsen
Nais communis Piguet
Ophidonais serpentina MUller
Pristina leidyi Smith
Slavina appendiculata d'Udekum
Tubificidae
Aulodrilus pigueti Kowalewski
Limnodrilus sp.
Limnodrilus cervix Brinkhurst
Limnodrilus claparedianus Ratzel
Limnodrilus hoffmeisteri Claparlde
Hirudinea
Erpobdellidae
Erpobdella punctata Leidy)
Glossiphoniidae
Helobdella sp.
Helobdella stagnalis (Linnaeus)
PlacobdeUa ornata (Verrill)
Hirudidae
Dina dubia Moore & Meyer
Branchiobdellida
Nematomorpha
Isopoda
Asellidae
Caecidotea sp.
Amphipoda
Hyalellidae
Hyalella azteca (Saussure)
Gammaridae
Gammarus sp.
Decapoda
Cambaridae
Cambarus diogenes Girard
Orconectes virilis (Hagen)
Orconectes propinquus (Girard)
Acari
6 7 8 9 10 11 12
LHC FUR ARP ARP2 IHC IHC2 WFC
+
+
+
+
+
+
+
+ +
+ +
+ +
+ +
S+
+
+
+ + +
+ + +
+ +
+ +
+ +
(Table 2 - 12 continued on following page)
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Table 2 - 12 (Continued).
Site Number
Site Code
Ephemeroptera
Baetidae
Callibaetis sp.
Caenidae
Caenis sp.
Ephemeridae
Hexagenia sp.
Heptageniidae
Heptagenia sp.
Stenacron sp.
Stenonema sp.
Leptophlebiidae
Leptophlebia sp.
Isonychiidae
Isonychia sp.
Polymitarcyidae
Ephoron album (Say)
Siphlonuridae
Ameletus sp.
Tricoryhidae
Tricorythodes sp.
Odonata
Aeshnidae
Aeshna umbrosa umbrosa Walker
Boyeria vinosa (Say)
Gomphidae
Libellulidae
Libellula (Plathemis) lydia Dnry
Tramea onusta Hagen
Calopterygidae
Hetaerina americana (Fabricius)
Calopteryx maculata (Beauvois)
Coenagrionidae
Amphiagrion saucium (Burmeister)
Argia moesta (Hagen)
Argia plana Calvert
Ennalagma antennatum (Say)
Ennalagma exsulans (Hagen)
Ishnura verticalis (Say)
Lestdae
Lestes rectangularis Say
Plecoptera
Capniidae
Allocapnia vivipara (Claassen)
Nemouridae
Amphinemura sp.
Perlidae
Perlesta decipiens (Walsh)
Hemiptera
Belostomatidae
Belostoma flumineum Say
6 7 8 9 10 11 12
LHC FUR ARP ARP2 IHC IHC2 WFC
+ + + + + + +
+ +
+h
+ + + + +
+ + +
+ +
+ +
+
+ + +
+
+
+
+
(Table 2 - 12 continued on following page)
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Table 2 - 12 (Continued).
Site Number
Site Code
Corixidae
Hesperocorixa sp.
Hesperocorixa atopodonta
(Hungerford)
Palmacorixa sp.
Sigara alternata (Say)
Sigara grossolineata Hungerford
Trichorixa sp.
Trichorixa calva (Say)
Trichorixa kanza Sailer
Trichorixa sexcincta (Champion)
Gerridae
Gerris sp.
Gerris (Aquarius) remigis
Gerris argenticollis Parshley
Gerris buenoi Kirkaldy
Gerris comatus Drake & Hottes
Gerris marginatus Say
Gerris (Limnoporus) canaliculatus Say
Gerris (Limnoporus) dissortis Drake
& Harris
Metrobates hesperius Uhler
Rheumatobates sp.
Rheumatobates palosi Blatchley
Trepobates sp.
Trepobates knighti (Drake & Harris)
Mesoveliidae
Mesovelia mulsanti White
Nepidae
Ranatrafusca Palisot
Notonectidae
Notonecta (Paranecta) undulata (Say)
Saldulidae
Salda lugubris (Say)
Saldula opacula (Zedderstadt)
Veliidae
Microvelia americana (Uhler)
Rhagovelia oriander Parshley
Megaloptera
Corydalidae
Corydalus cornutus (Linnaeus)
Sialidae
Sialis sp.
Trichoptera
Helicopsychidae
Helicopsyche borealis (Hagen)
Hydropsychidae
H-drrotilidaP.
6 7 8 9 10 11 12
LHC FUR ARP ARP2 IHC IHC2 WFC
+ +
+
+
+ +
+
+ ++ +
+
+
+ +
+ +
+ +
+ + + + + +
(Table 2 - 12 concluded on following page)
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Table 2 - 12 (Concluded).
Site Number
Site Code
Limnephilidae
Neophylax sp.
Pycnopsyche sp.
Phryganeida
Ptilostomis sp.
Lepidoptera
Coleoptera
Dytiscidae
Dryopidae
Helichus sp.
Elmidae
Dubiraphia sp.
Optioservus sp.
Stenelmis sp.
Gyrinidae
Dineutus sp.
Gyrinus sp.
Haliplidae
Haliplus sp.
Peltodytes sp.
Hydrophilida
Helophorus sp.
Hydrobius sp.
Tropisternus sp.
Psephenidae
Ectopria sp.
Diptera
Atheridae
Atherix variegata Walker
Ceratopogonidae
Chironomidae
Culicidae
6 7 8 9 10 11 12
LHC FUR ARP ARP2 IHC IHC2 WFC
+
+ ++ +
+ +
+ +
+ +
+
+ +
+
+
+
+
+
+
+
+
+
+
+
+
+
+ +
+ +
Dixa sp.
Dolichipodidae
Empididae
Psychodidae
Simuliidae
Stratiomyidae
Tabanidae
Tipulidae
Pelecypoda
Sphaeriidae
Gastropoda
Ancylidae
Lymnaeidae
Physidae
Planorbidae
+
+ +
+ +
+ +
+t
+
+ + +
+ + +
+ + +
Table 2- 12 (Concluded).
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Table 2 - 13. Aquatic macroinvertebrate taxa identified from the FAP 301 (U.S. Route 20)
project area, Jo Daviess and Stephenson counties, Illinois, 1993 - 1994. Site numbers,
site codes, and site locations from the present study are described in Table 2 - 1 of this
report. "+" indicates present.
Site Number
Site Code
Turbellaria
Nematoda
Oligochaeta
Lumbricidae
Lumbriculidae
Enchytraeidae
Naididae
Dero digitata Miiler
Nais sp.
Nais behningi Michaelsen
Nais communis Piguet
Ophidonais serpentina Mller
Pristina leidyi Smith
Slavina appendiculata d'Udekem
Tubificidae
Aulodrilus pigueti Kowalewski
Limnodrilus sp.
Limnodrilus cervix Brinkhurst
Limnodrilus claparedianus Razel
Limnodrilus hoffmeisteri Claparbde
Hirudinea
Erpobdelidae
Erpobdellapunctata (Leidy)
Glossiphoniidae
Helobdella sp.
Helobdella stagnalis (Linnaeus)
Placobdella ornata (Verrill)
Hirudinidae
Dina dubia Moore & Meyer
Branchiobdelldak
Nematomorpha
Isopoda
Asellidae
Caecidotea sp.
Amphipoda
Hyalelidae
Hyalella ateca (Saussure)
Gammaride
Gammarus sp.
Decapoda
Cambaridae
Cambarus diogenes Girard
Orconectes virilis (Hagen)
Orconectes propinquus (Girard)
Acari
13
RSH
+
+
+
+
14
MRB
+
+
+
+
15 17
HYC YCP
+
+
» 4-
+ +
+
+
18 19
GYC TPR
+ +
+ +
+ +
+
+ +
S+
+ +
+
+
+
+
+ +
+ +
+ +
+ +
4-
+
++
+
+
+ +
+ +
+ +
+ +
+
+
(Table 2 - 13 continued on following page)
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Table 2 - 13 (Continued).
13 14 15 17 18 19
RSH MRB HYC YCP GYC TPR
Ephemeroptera
Baetidae
Callibaetis sp.
Caenidae
Caenis sp.
Ephemidae
Hexagenia sp.
Heptageniidae
Heptagenia sp.
Stenacron sp.
Stenonema sp.
Leptophlebiidae
Leptophlebia sp.
Isonychiidae
Isonychia sp.
Polymitarcyidae
Ephoron album (Say)
Siphlonuridae
Ameletus sp.
Tricorythidae
Tricorythodes sp.
Odonata
Aeshnidae
Aeshna umbrosa wnbrosa Walker
Boyeria vinosa (Say)
Gomphidae
Libellulidae
Libellula (Plathemis) lydia Drury
Tramea onusta Hagen
Calopterygidae
Hetaerina americana (Fabricius)
Calopteryx maculata (Beauvois)
Coenagrionidae
Amphiagrion saucium (Burmeister)
Argia moesta (Hagen)
Argia plana Calvert
Ennalagma antennatum (Say)
Ennalagma exslans (Hagen)
Ishnura verticalis (Say)
Lestidae
Lestes rectangularis Say
Plecoptera
Capniidae
Allocapnia vivipara (Claassen)
Nemouridae
Amphinemura sp.
Perlidae
Perlesta decipiens (Walsh)
Hemiptera
Belostomatidae
Belostoma flumineum Say
+
+
+
+
*4.
+ + + +
+ + + + +
+ + + + +
+ + +
+ + +
+
(Table 2 - 13 continued on following page)
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Ritp rrnd
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Table 2 - 13 (Continued).
Site Number
Site Code
Corixidae
Hesperocorixa sp.
Hesperocorixa atopodonta
(Hungerford)
Palmacorixa sp.
Sigara alternata (Say)
Sigara grossolineata Hungerford
Trichorixa sp.
Trichorixa calva (Say)
Trichorixa kanza Sailer
Trichorixa sexcincta (Champion)
GeCidae
Gerris sp.
Gerris (Aquarius) remigis
Gerris argenticollis Parshley
Gerris buenoi Kirkaldy
Gerris comatus Drake & Hottes
Gerris marginatus Say
Gerris (Limnoporus) canaliculatus Say
Gerris (Limnoporus) dissortis Drake
& Harris
Metrobates hesperius Uhler
Rheumatobates sp.
Rheumatobates palosi Blatchley
Trepobates sp.
Trepobates knighti (Drake & Harris)
Mesoveliidae
Mesovelia mulsanti White
Nepida
Ranatrafusca Palisot
Notonectidae
Notonecta (Paranecta) undulata (Say)
Saldulidae
Salda lugubris (Say)
Saldula opacula (Zeddersadt)
Veliidae
Microvelia americana (Uhler)
Rhagovelia oriander Parshley
Megaloptera
Corydalidae
Corydalus cornutus (Linnaes)
Sialidae
Sialis sp.
Trichoptera
Helicopsychidae
Helicopsyche borealis (Hagen)
Hydropsychidae
Hydroptilidae
13 14 15 17 18 19
RSH MRB HYC YCP GYC TPR
*+ + + +*
+ + + + + +
+ + + + + +
+ +
+ + + +
+ + + +
+ + +
+t
+
+ +
+ + + +
+
+ + + + +
+ +
(Table 2 - 13 concluded on following page)
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Table 2 - 13 (Concluded).
Site Number
Site Code
Limnephilidae
Neophylax sp.
Pycnopsyche sp.
Phryganeidae
Ptilostomis sp.
Lepidoptera
Coleoptera
Dytiscidae
Dryopidae
Helichus sp.
Elmidae
Dubiraphia sp.
Optioservus sp.
Stenelmis sp.
Gyrinidae
Dineutus sp.
Gyrinus sp.
Haliplidae
Haliplus sp.
Peltodytes sp.
Hydrophilidae
Helophorus sp.
Hydrobius sp.
Tropisternus sp.
Psephenidae
Ectopria sp.
Diptera
Athericidae
Atherix variegata Walker
Ceratopogonida
Chironomidae
Culicidae
Dixidae
Dixa sp.
Dolichipodidae
Empididae
Psychodidae
Simuliidae
Stratiomyidae
Tabanidae
Tipulidae
Pelecypoda
Sphaeriidae
Gastropoda
Ancylidae
Lymnaeidae
Physidae
Planorbidae
13 14 15 17 18 19
RSH MRB HYC YCP GYC TPR
+ + + + +
+ +
+
+
+
+
+
+
+ + +
+
+
+
»*
»*
+
+
*»
*t
+
+
+
+
+
+ +
+ +
+
S+
+ +
+ + +
+ +
+ + 4. + + +
+
+
+
+
+ +
+ + + + +
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The two Irish Hollow Creek sites (Sites 10, 11) had few taxa; Irish Hollow Creek at South Girot
Road (Site 11) had a low % intolerant (Table 2 - 7). Only eight taxa were found at Irish Hollow
Creek at South Rodden Road (Site 10) due to lack of habitat. Irish Hollow Creek at South Girot
Road (Site 11) had high numbers of Simuliidae, Hydropsychidae, and Chironomidae (Table 2 - 9).
Sixteen adult winter stoneflies, Allocapnia vivipara, were collected in January 1994 at this site.
This is the only site where winter stoneflies were found, although museum records indicate that
they are also known from the Apple River (INHS Insect Collection). It is surprising the %
intolerant indicate a lower water quality relative to other sites in the study area because the riparian
zone along Irish Hollow Creek is partially intact. Also, Brigham (1977) gave these two Irish
Hollow Creek sites unbalanced ratings.
Rush Creek Drainages. Sites on Rush Creek (Site 13) and its tributary, Rindesbacher Creek
(Site 14), had the lowest percentages of intolerant taxa in this study (Table 2 - 7). Rindesbacher
Creek was a small, sluggish stream that flows through cattle pasture and physid snails were
numerically dominant macroinvertebrate. Although 47 taxa were identified from Rush Creek,
probably because of high habitat diversity, few of those taxa were considered intolerant. Brigham(1977) also indicated poor water quality at the Rush Creek site.
Pecatonica River Drainages. Two sites in the Pecatonica River Drainage, a tributary of
Yellow Creek at West Goddard Road (Site 18) and a tributary of Pecatonica River (Site 19), had
moderate water quality indicated by the taxa present (Table 2 - 7). The second highest number of
taxa at a site in this study were identified from Yellow Creek at West Stees Road (Site 17), but few
were intolerant. A tributary of Yellow Creek at U.S. Route 20 (Site 16) had few taxa, but a
moderate percentage of these were intolerant None of these sites (16 - 19) were examined by
Brigham (1978), but Yellow Creek was assessed downstream of the project corridor and had a low
rating of semi-polluted.
Endangered and Threatened Aquatic Macroinvertebrates (other than Mussels)
Occurring in the IDOT FAP 301 (U.S. Route 20) Project Corridor in Jo Daviess
and Stephenson Counties, Illinois
No federal or state listed endangered or threatened species of aquatic macroinvertebrates, or species
under consideration for such listing, were collected in the FAP 301 project corridor in Jo Daviess
or Stephenson counties during the course of this study.
AQUATIC MACROPHYTES
Diverse aquatic macrophyte communities are generally uncommon in lotic systems, particularly
those in Illinois. During the course of our surveys of aquatic resources in the FAP 301 project
corridor, small colonies of aquatic macrophytes were encountered. Although not considered
macrophytes, mats of one green alga and at least one blue-green alga also were encountered
occasionally in the project corridor.
METHODS
Aquatic macrophyte and algal mat samples encountered in the field were placed in habitat water in
plastic bags and then stored on ice in coolers until their return to the INHS Herbarium. Specimens
then were processed, identified, and deposited in the INHS Herbarium by Dr. Loy R. Phillippe,
botanist and collection manager of the herbarium.
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RESULTS AND DISCUSSION
Only three species of aquatic macrophytes were collected during our surveys. These included
curlyleaf pondweed (Potamogeton crispus Linnaeus), leafy pondweed (Potamogetonfoliosus
Rafinesque) (both Family Potamogetonaceae), and American elodea (Elodea canadensis Michaux)(Family Hydrocharitaceae), species commonly observed in stream systems in Illinois. All three
species were observed at Smallpox Creek (Site 4) during our August and September 1993
collections. Elodea canadensis also was collected from Yellow Creek at West Stees Road (Site 17)
during our August 1993 survey.
The green alga, Cladophora cf. glomerata (Chlorophyta: Cladophoraceae), a common species in
streams throughout Illinois, was observed in small patches periodically at several sites during
August and September 1993. During our August 1993 surveys, collections of C. glomerata were
made at Site 18, a tributary of Yellow Creek at West Goddard Road bridge, and Site 19, a tributary
of the Pecatonica River at Rink Road bridge.
Colonies of filamentous blue-green algae (Cyanophyta) were observed periodically at several sites,
most notably at Furnace Creek (Site 7) and its tributary in Long Hollow (Site 6) during our August
and September 1993 and April 1994 surveys. Organic nutrients from a residential septic field and
cattle barnyard runoff at Site 6 and from an extensive cattle pasture runoff area at Site 7 probably
contributed to the extensive and recurring algal community at these two sites.
Endangered and Threatened Aquatic Macrophytes Occurring in the IDOT FAP 301(U.S. Route 20) Project Corridor in Jo Daviess and Stephenson Counties,
Illinois
No federal or state listed endangered or threatened species of aquatic or semi-aquatic plants, or
species under consideration for such listing, are known to occur in streams in the FAP 301 (U.S.
Route 20) project corridor in Jo Daviess and Stephenson counties (Herkert 1991, 1994); no
endangered or threatened aquatic macrophytes were collected from streams in the project corridor
during the course of this study. Only three species of aquatic vascular plants and at least two
species of algae, all commonly observed in Illinois streams, were collected during our surveys.
WATER QUALITY MONITORING
METHODS
Field Procedures
Ambient and water temperatures were measured with either an electronic thermometer or a red
liquid thermometer, dissolved oxygen was measured with a YSI Model 54 or 57 Dissolved Oxygen
Meter, hydrogen ion concentration (as pH) was measured with an Orion model SA250
pH/mV/temperature meter, field conductivity was measured with a YSI Model 33 S-C-T
Conductivity Meter, specific conductance (@ 250 C) was determined from a correction factor table;
salinity was measured with a YSI Model 33 S-C-T Conductivity Meter. Water samples (500 ml)
collected from each sampling site were placed on ice, and returned to the INHS and Illinois State
Geological Survey (ISGS) water quality laboratories for analyses.
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Laboratory Procedures
Dissolved oxygen (% saturation) was determined by calculation; hydrogen ion concentration (as
pH) was measured with a Sargeant-Welch Model NX pH meter, total alkalinity was analyzed with
a Mettler Titrator, turbidity was analyzed by a Cole Parmer Turbidimeter (in NTU); metals were
analyzed by inductively coupled argon plasma spectroscopy utilizing a Jarrell Ash Model 1100
AtomComp system; chlorides, bromides, fluorides, sulfates, orthophosphate, nitrate nitrogen, and
nitrite nitrogen were analyzed by ion chromatography utilizing a Dionex 2020i ion chromatograph
with AG4A column and a Dionex conductivity detector, ammonia nitrogen, Kjeldahl nitrogen, and
total nitrogen were analyzed by a Technicon AAII GT/pc chemical analysis system. Hardness
(EDTA) was analyzed according to the American Public Health Association et al. [APHA] (1985).
Additional technical information relating to the procedures and methodologies used for field and
laboratory analyses of water samples can be obtained from APHA (1985).
RESULTS
A complete list of the physical and chemical parameters that were measured and analyzed in the
field as well as in the INHS and ISGS laboratories, and values resulting from those procedures,
are provided in Tables 2 - 14 through 2 - 17.
DISCUSSION
The responsibilities of INHS and ISGS personnel included the collection and analyses of water
samples from aquatic sampling sites that were surveyed for fishes, mussels, other aquatic
macroinvertebrates, and aquatic vegetation during the course of our study of the FAP 301 (U.S.
Route 20) project corridor. Further interpretation of results and discussion of these water quality
analyses will be provided by IDOT personnel and outside consultants to this project.
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Water Body Galena Smallpox unnamed Furnace Irish Wolf
'ABLE 2- 14. _ River Creek tributary of Creek Hollow Creek
Vater quality analyses completed Furnace Cr Creek
on samples collected from streanms
located in the IDOT FAP 301 County Jo Daviess Jo Daviess Jo Daviess Jo Daviess Jo Daviess Jo Daviess
(U.S. Route 20) project corridor, Location Buckhill Rd RL 20 LngHollow Hanover Rodden Elizabeth
Jo Daviess and Stephenson counties, Site # 1 - GRB 4 - SPX 6- LHC 7 - FUR 10 - IHC 12 - WFC
Illinois. - AUGUST 1993 -
PARAMETERS*
'eld Measurements
Air Temperature ( Q)
Water Temperature (* C)
Dissolved Oxygen
Hydrogen Ion Concentration (pH)
Alkalinity, as CaCO3
Field Conductivity (pmhos/cm)
Specific Conductivity (mhos/cm)
(corrected to 250 C)
Laboratory Measurements
Total Organic Carbon
Sulfur as Sulfate
Total Bromide [0.01]
Ammonia Nitrogen [0.005]
Nitrite Nitrogen [0.005]
Nitrate Nitrogen [0.005]
Orthophosphate P [0.005]
Hardness (EDTA)
Chlorides
Total Kjeldahl Nitrogen
Total Dissolved Solids
Turbidity (JTU)
Dissolved Aluminum [0.09]
Dissolved Arsenic (0.106]
Dissolved Boron [0.008]
Dissolved Barium [0.005]
Dissolved Beryllium [0.0006]
Dissolved Calcium [0.005]
Dissolved Cadmium [0.01]
Dissolved Cobalt [0.014]
Dissolved Chromium [0.014]
Dissolved Copper [0.011]
Dissolved Iron [0.01]
Dissolved Potassium [1.0]
Dissolved Lithium [0.01
Dissolved Magnesium [0.002]
Dissolved Manganese [0.004]
Dissolved Molybdenum [0.016]
never < 5.0
6.5 to 9.0
500.
1.5**
*
500.
1000.
1.0
1.0
5.0
0.05
**
0.02
1.0
1.0
-
2u.U
18.0
9.3
8.2
310
700
804
133
122.35
0.07
0.05
<DL
6.76
<DL
536
16.78
<DL
596
24
0.21
<1
c<
0.08
<.001
120
<.01
.<01
.<01
.<01
0.08
2
0.002
57
0.03
<.01
zU.U
19.0
10.8
7.9
284
498
560
144.1
26.69
<DL
0.07
<DL
0.76
<DL
351
11.35
0.19
340
12
0.06
<.1
<1
0.09
<.001
68.5
.<01
.<01
.<01
.<01
0.06
2
0.002
43.6
0.01
<.01
Z1.U
19.0
10.5
8.2
306
490
551
137.8
27.3
<DL
0.03
<DL
1.93
<DL
377
5.81
0.13
336
32
0.08
<I
0.03
0.16
<.001
76.1
.<01
.<01
.<01
.<01
0.04
2
0.002
45.1
<.1
<.01
Z1.U
18.0
10.8
8.2
325
550
631
131
26.2
<DL
0.07
<DL
3
<DL
409
10.17
0.22
372
26
0.06
<1
<.1
0.1
<.001
83.7
.<01
.<01
.<01
.<01
0.06
2
0.002
48.5
0.02
<.01
1.U
18.0
9.6
8.1
325
575
660
162
30.68
<DL
0.08
<DL
1.87
<DL
404
7.94
0.05
408
22
0.05
<.1
<.1
0.14
<.001
86.1
.<01
.<01
.<01
.<01
0.05
2
<.001
45.7
<.01
21.0
14.4
8.2
278
650
701
119.2
34.07
0.06
0.07
<DL
3.64
<DL
378
17.6
0.42
356
4
0.04
<I
<.11
0.08
<.001
69.3
.<01
.<01
.<01
.<01
0.02
2
0.004
49.7
<.01
(Table 2 - 14 continued on following page)
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Water Body Galena Smallpox unnamed Furnace Irish Wolf
TABLE 2 - 14 (continued). River Creek tributary of Creek Hollow Creek
Water quality analyses completed Furnace Cr Creek
on samples collected from streams
located in the IDOT FAP 301 County Jo Daviess Jo Daviess Jo Daviess Jo Daviess Jo Daviess Jo Daviess
(U.S. Route 20) project corridor, Location Buckhfll Rd Rt 20 LngHollow Hanover Rodden Elizabeth
Jo Daviess and Stephensoncounties, Site # 1 - GRB 4- SPX 6- LHC 7 -FUR 10- IHC 12 - WFC
Illinois. - AUGUST 1993 -
PARAMETERS I
LASSOIVCO4 P1KCIkC [VU.UJJ I.
Dissolved Lead [0.004] 0.1
Dissolved Antimony [0.06] -
Dissolved Selenium [0.015] 1.0
Dissolved Silicon [0.010]
Dissolved Strontium [0.0015]
lJa .lA d Thalli m "08 nI
Dissolved Titanium [0.008]
Dissolved Vanadium [0.015]
Dissolved Zinc [0.004] 1.0
-
s«VJ
<08
<.06
<.2
5.8
0.1
< '
<01
<01
0.1
<.01
<08
<.06
0.3
4
0.07
A"
<.01
<01
<01
<01
<.08
<06
0.3
5.5
0.08
< -
<.01
<01
<.01
<01
<08
<06
<.2
4.7
0.07
<- 2
<01
<01
<.01
<.01
<.08
<.06
<.2
6.2
0.08
<2
<.01
<.01
<01
<.01
<.08
<.06
<2
2.9
0.08
<2
<01
<01
<01
<01
r~
(Table 2 - 14 continued on following page)
Dissolved Zirconium [0.015]
ssove 
a um 
.
.%oA We.7
.
.-ea
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_ Water Body Rush Rindes- unnamed Yellow unnamed unnamed
rABLE 2 - 14 (continued). _ Creek bacher tributary of Creek tributary of tributary of
Water quality analyses completed Creek Yellow Yellow Pecatonica
on samples collected from streams _ _ Creek Creek River
located in the IDOT FAP 301 County Jo Daviess Jo Daviess Jo Daviess Stephenson Stephenson Stephenson
(U.S. Route 20) project corridor, Location Stockton Stockton Rt 20 W Stees Rd Goddard Rd N Rink Rd
Jo Daviess and Stephenson counties, Site # 13- RSH 14- MRB 15 -HYC 17- YCP 18- GYC 19- TPR
Illinois. - AUGUST 1993 -
PARAMETERS*
ield Measurements
Air Temperature (* C)
Water Temperature (* C)
Dissolved Oxygen
Hydrogen Ion Concentration (pH)
Alkalinity, as CaCO3
Field Conductivity (.mhos/cm)
Specific Conductivity (pmhos/cm)
/ -- --- - ý - ftra #"%(corrected to 253 C) I
Laboratory Measurements....................
Total Organic Carbon
Sulfur as Sulfate 500.
Total Bromide [0.01] -
Ammonia Nitrogen [0.005] 1.5**
Nitrite Nitrogen [0.005]
Nitrate Nitrogen [0.005]
Orthophosphate P [0.005]
Hardness (EDTA) *
Chlorides 500.
Total Kjeldahl Nitrogen , -
Total Dissolved Solids 1000.
Turbidity (JTU) -
Dissolved Aluminum [0.09] __ __
Dissolved Arsenic [0.106] ' 1.0
Dissolved Boron [0.008] 1.0
Dissolved Barium [0.005] 5.0
Dissolved Beryllium (0.0006] ___
Dissolved Calcium [0.005] '
Dissolved Cadmium [0.01]) 0.05
Dissolved Cobalt [0.014] )-_
Dissolved Chromium [0.014] **
Dissolved Copper [0.011] 0.02
Dissolved Iron [0.01] 1.0
LJ1--iV- IUI*biUII1 ri A .U
Dissolved Lithium [0.01
Dissolved Magnesium [0.002]
Dissolved Manganese [0.004] 1.0
138.8
21.61
0.07
0.06
<DL
4.8
<DL
420
15.53
0.36
400
13
0.07
<.1
<.1
0.11
<.001
83.8
.<01
.<01
.<01
.<01
0.08
0.002
51
0.02
<.01
137.2
38.77
0.07
0.04
0.04
8.9
<DL
463
37.32
1.06
464
10
0.06
<.1
0.04
0.11
<.001
97.3
<.01
<.01
<.01
<01
0.04
0.003
53.4
0.01
<.01
121.1
31.62
0.08
0.05
0.05
9.93
<DL
394
31.62
1.52
456
22
0.05
<.1
<.01
0.12
<001
88.6
<01
<01
<.01
<.01
0.05
0.002
41.9
0.02
<.01
1 4 '
123.4
27.47
0.06
0.05
<DL
12.32
<DL
394
25.17
1.46
416
39
0.1
<.1
0.02
0.12
<.001
87.9
<.01
<.01
<.01
<01
0.06
0.003
42.2
0.02
<.01
129.8
24.72
0.06
0.03
<DL
13.38
<DL
397
20.75
0.86
348
9
0.06
<.1
<.01
0.08
<.001
84.1
<.01
<01
<.01
<.01
0.03
<.001
45.2
<.01
130.3
29.97
0.14
0.12
<DL
6.14
0.23
442
27.97
1.17
472
15
0.04
<.1
<.01
0.09
<001
92.3
<.01
<01
<.01
<.01
0.03
0.003
51.4
0.01
<.01
(Table 2 - 14 concluded on following page)
Dissolved Molybdenum [0.0161
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Water quality analyses completed
nrw c@mnle , rnlltpr fl fr\m ctrmuc
located in the IDOT FAP 301
(U.S. Route 20) project corridor.
Jo Daviess and Stephenson counties,
Illinois. AUGUST 1993 -
PARAMETERS *
Dissolved Nickel [0.03]
Dissolved Lead [0.004]
Dissolved Antimony [0.06]
Dissolved Selenium [0.015]
Dissolved Silicon [0.010]
Dissolved Strontium [0.0015]
Dissolved Thallium [0.08]
Dissolved Titanium [0.008]
Dissolved Vanadium [0.0151
Dissolved Zinc [0.0041
Dissolved Zirconium [0.015]
II
Rush
Creek
Rindes-
bacher
Creek
unnamed
tributary of
Yellow
Yellow
Creek
I . .. I . . .. .
unnamed
tributary of
Yellow
1'rr",
unnamed
tributary of
Pecatonica
R kl".
I nmnlD llale I Ana '91 I • Ano U"' I Ano U' I 5 Ana '0U I 5 Ano U A' I 5 no '94
1.0 <03 <03 <03 <03 <03 <.03
0.1 <.08 <.08 <.08 <08 <08 <.08
- <06 <06 <06 <06 <06 <.06
1.0 <.2 <.2 <2 <.2 <.2 0.2
- 2.9 5.4 6.5 6 6.7 6.9
-0.09 0.11 0.13 0.14 0.1 0.11
-0.6 <2 <2 <2 <.2 <.2
- <.01 <.01 <01 <.01 <.01 <.01
- <.01 <.01 <.01 <01 <01 <01
1.0 <.01 <.01 0.03 <.01 <01 <01
- <01 <01 <01A a^a II A
*Unless otherwise specified, all measurements are expressed in milligrams per liter (mg/l).
**Surface water quality standards are taken from: Illinois Environmental Protection Agency. 1989. Title 35:
Environmental Protection. Subtitle C: Water Pollution. Chapter I. Pollution Control Board. Part 302 - Water Quality
Standards. Sections 302.201 through 302.212.
Ammonia Nitrogen and Un-ionized Ammonia: a) Ammonia nitrogen shall in no case exceed 15 mg/l; b) If ammonia
nitrogen is less than 15 mg/l and greater than or equal to 1.5 mg/l, then un-ionized ammonia (as N) shall not exceed 0.04
mg mg/l; c) Ammonia nitrogen concentrations of less than 1.5 mg/1 are lawful regardless of un-ionized ammonia
concentration. [If total ammonia is >1.5 mg/l, then calculations must be made to determine the unionized ammonia
concentration based upon pH and temperature.]
Phosphorus as P shall not exceed 0.05 mg/l in any reservoir or lake with a surface area of 8.1 hectares (20 acres) or more, or
in any stream at the point where it enters any such reservoir or lake.
Although no current standard for total chromium has been established, the current standard for total hexavalent chromium is
0.05 mg/l; the current standard for total trivalent chromium is 1.0 mg/1; the sum of these two constituents would infer that
the total chromium standard is 1.05 mg/l.
^
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TABLE 2 - 14 (conclduded).
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'ABLE 2- 15.
Water quality analyses completed
on samples collected from streams
located in the IDOT FAP 301
(U.S. Route 20) project crridor,
Jo Daviess and Stephenson counties,
Illinois. - SEPTEMBER 1993 -
PARAMETERS *
Field Measurements
Air Temperature (0 C)
Water Temperature 
(* )
Dissolved Oxygen never < 5.0
Hydrogen Ion Concentration (pH) 6.5 to 9.0
Alkalinity, as CaCO3
Field Conductivity (tmhos/cm)
Specific Conductivity (mhos/cm) -
(corrected to 25 C)
aboratory Measurements
Total Organic Carbon
Sulfur as Sulfate 500.00
Total Bromide [0.01] -
Ammonia Nitrogen [0.005] 1.5 **
Nitrite Nitrogen [0.005]
Nitrate Nitrogen [0.005] -
Orthophosphate P [0.005 1 -
Hardness (EDTA) *
Chlorides 500.
Total Nitrogen -
Total Kjeldahl Nitrogen _
Total Dissolved Solids 1000.
Turbidity (JTU)
Dissolved Aluminum [0.09]
Dissolved Arsenic [0.106] 1.00
Dissolved Boron [0.008] 1.0
Dissolved Barium (0.005] 5.00
Dissolved Beryllium (0.0006] -
Dissolved Calcium [0.005] _ " 
Dissolved Cadmium (0.01] 0.05
Dissolved Cobalt [0.014]) -,
Dissolved Chromium [0.014] _ **
Dissolved Copper [0.011] 0.02
Dissolved Iron [0.01] 1.00
Dissolved Potassium [1.0] ___
Dissolved Lithium [0.01 -
Dissolved Magnesium [0.002] ___ -
Dissolved Manganese [0.004] 1.0
Diss
1An I 17 I
14.0
10.2
8.2
326
705
886
16.5
10.6
8.2
279
415
491
143.9 132.3
140.47 25.93
<DL <DL
0.03 0.07
<DL <DL DL
6.09 0.67
<DL <DL
521 316
17.94 11.63
8.46 0.85
2.37 0.18
17 5
0.08 0.03
<0.1 <0.1
<0.01 <0.01
0.08 0.08
<1 <1
117.0 62.3
<0.01 <0.01
<0.01 <0.01
0.01 <0.01
0.01 0.01
0.22 0.05
3 3
<0.01 <0.01
55.4 39.0
0.05 0.02
24.0
16.0
10.6
8.3
325
520
622
147.0
25.95
<DL
0.02
<DL
0.99
<DL
359
6.74
1.25
0.26
19
0.05
<0.1
<0.01
0.17
1
73.2
<0.01
<0.01
<0.01
0.01
0.13
2
<0.01
42.7
0.03
12.5
13.0
9.2
7.9
340
490
630
160.0
26.11
<DL
0.03
<DL
249
<DL
377
11.15
2.33
<DL
20
0.09
0.10
<0.01
0.10
<1
77.3
<0.01
<0.01
<0.01
0.01
0.15
3
<0.01
44.4
0.05
24.5
15.0
10.4
8.1
326
580
712
125.7
30.91
<DL
0.02
<DL
4.40
<DL
390
14.66
4.40
0
12
0.05
0.20
<0.01
0.07
<1
81.5
<0.01
0.01
<0.01
0.01
0.09
3
<0.01
45.2
0.04
18.5
15.0
9.5
8.1
336
520
638
145.9
29.47
0.04
0.05
<DL
1.72
<DL
359
7.52
1.74
0.02
10
0.03
<0.1
<0.01
0.12
<1
77.0
<0.01
<0.01
0.01
0.01
0.08
2
<0.01
40.5
0.02
21.0
16.0
9.8
8.2
339
590
706
134.8
33.00
0.04
0.03
<DL
3.25
<DL
404
16.36
3.45
0.02
7
0.02
<0.1
0.03
0.09
<1
82.4
<0.01
<0.01
<0.01
0.01
0.06
3
<0.01
48.1
0.01
(Table 2 - 15 continued on following page)
Water Body Galena Smallpox unnamed Furnace Apple Irish Wolf
River Creek tributary of Creek River Hollow Creek
Furnace Cr Creek
County Jo Daviess Jo Daviess Jo Daviess Jo Daviess Jo Daviess Jo Daviess Jo Daviess
Location Buckhill Rd Rt 20 LngHollow Hanover Rt. 20 S Girot Rd Elizabeth
Site # 1-GRB 4-SPX 6-LHC 7 -FUR 8- ARP 11-IHC2 12 - WFC
Samle Date 22Sep'93 22Sep'93 22 Se'93 23 S '93 22Sep'93 21Sep'93 21Sep'93......... . .. .. ... ... ... .. .. .....i:~~:,i:~............... .......ji'
... ...  .  
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Water Body
TABLE 2 -15 (continued).
Water quality analyses completed
on samples collected from streams
located in the IDOT FAP 301 County
(U.S. Route 20) project corridor, Location
Jo Daviess and Stephenson counties, Site #
Illinois. - SEPTEMBER 1993 - SamleDate
PARAMETERS * Standard**
Dissolved Sodium [0.05]
Dissolved Nickel [0.03] 1.0
Dissolved Lead [0.004] 0.1
Dissolved Antimony [0.06]
Dissolved Selenium [0.015] 1.0
Dissolved Silicon [0.010]
Dissolved Strontium [0.0015]
Dissolved Thallium [0.08]
Dissolved Titanium [0.008]
Dissolved Vanadium [0.015]
Dissolved Zinc [0.004] 1.0
Galena
River
Jo Daviess
Buckhill Rd
1 - GRB
22 Sep '93
7.5
<0.03
<0.08
<0.2
<0.1
6.51
0.09
<0.2
<0.01
<0.01
0.19
<0.01
Smallpox
Creek
Jo Daviess
Rt. 20
4 - SPX
22 Sep 93
4.3
<0.03
<0.08
<0.2
<0.1
3.60
0.06
<0.2
<0.01
<0.01
0.01
<0.01
unnamed
tributary of
Furnace Cr
Jo Daviess
LngHollow
6 -LHC
22 Sep'93
4
<0.03
<0.08
<0.2
<0.1
5.83
0.07
<0.2
<0.01
<0.01
0.02
<0.01
Furnace
Creek
Jo Daviess
Hanover
7 - FUR
23 Sep'93
4.9
<0.03
<0.08
<0.2
<0.1
4.78
0.06
<0.2
<01
<01
0.03
<0.01
Apple Irish Wolf
River Hollow Creek
Creek
Jo Daviess Jo Daviess Jo Daviess
Rt 20 S Girot Rd Elizabeth
8- ARP 11 - IHC2 12-WFC
22Sep 93 21 '93 21 S 9 3
........ ~ ii:::iiiii~ii:ii:i:• I ....... •: •:: i:  : • i• :• .::. • ii. .. .......~
5.1
<0.03
<0.08
<0.2
<0.1
4.80
0.08
<0.2
<0.01
<0.01
0.02
<0.01
3.4
<0.03
<0.08
<0.2
<0.1
6.45
0.07
<0.2
<0.01
<0.01
0.02
<0.01
5.3
<0.03
<0.08
<0.2
<0.1
5.70
0.10
<0.2
<0.01
<0.01
<0.01
<0.01
(Table 2 - 15 continued on following page)
Dissolved Zirconium [0.015]
......................................'
.... ....
-
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Water Body Rush Rindes- unnamed Yellow unnamed unnamed
TABLE 2 - 15 (continued). Creek bacher tributary of Creek tributary of tributary of
Water quality analyses completed Creek Yellow Yellow Pecatonica
on samples collected from streams Creek Creek River
located in the IDOT FAP 301 County Jo Daviess Jo Daviess Jo Daviess Stephenson Stephenson Stephenson
(U.S. Route 20) project corridor, Location Stockton Stockton Rt 20 W Stees Rd Goddard Rd N Rink Rd
Jo Daviess and Stephenson counties, Site # 13- RSH 14- MRB 15 -HYC 17 -YCP 18 -GYC 19 -TPR
Illinois. - SEPTEMBER 1993 -
PARAMETERS *
Field Measurements
Air Temperature ( C)
Water Temperature ( C)
Dissolved Oxygen
Hydrogen Ion Concentration (pH)
Alkalinity, as CaCO3
Field Conductivity (gjmhos/cm)
Specific Conductivity (Mmhos/cm)
(corrected to 25 C)
Laboratory Measurements
Total Organic Carbon
Sulfur as Sulfate
Total Bromide [0.01]
Ammonia Nitrogen [0.005]
Nitrite Nitrogen [0.005]
Nitrate Nitrogen [0.005]
Orthophosphate P [0.005]
Hardness (EDTA)
Chlorides 500. 17.86 46.28 47.96 31.37 23.87 49.85
Total Nitrogen 4.20 5.65 4.16 11.64 11.84 4.36
Total Kjeldahl Nitrogen <DL 0.74 <DL 5.32 3.02 <DL
Total Dissolved Solids 1000. ______
Turbidity (JTU) 4 6 31 14 5 18
Dissolved Aluminum [0.09] 0.03 0.02 0.15 0.07 0.04 0.08
Dissolved Arsenic [0.106] 1.00 <0.10 <0.10 <0.10 <0.01 <0.10 <0.10
Dissolved Boron [0.008] 1.0 <0.01 0.05 0.08 0.05 <01 0.04
Dissolved Barium [0.005] 5.00 0.10 0.11 0.12 0.11 0.08 0.10
Dissolved Beryllium [0.0006] - <1 <1 <1 <1 <1 <1
Dissolved Calcium [0.005] )- 81.8 98.8 82.8 83.6 82.2 101.0
Dissolved Cadmium [.0.00.0 5 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Dissolved Cobalt [0.014] ..- <0.01 <0.01 <0.01 0.01 0.01 <0.01
Dissolved Chromium [0.014] ** <0.01 <0.01 <0.01 0.01 <0.01 <0.01
Dissolved Copper [0.011] 0.02 0.02 0.01 0.02 0.01 0.01 0.01
Dissolved Iron [0.01] 1.00 0.07 0.10 0.33 0.08 0.03 0.18
Dissolved Potassium [1.0] - 3 4 7 4 3 4
Dissolved Lithium [0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Dissolved Magnesium [0.002] - 46.1 53.1 40.6 40.4 45.7 55.7
Dissolved Manganese (0.004] 1.0 0.02 0.02 0.09 0.07 0.01 0.05
Dissolved Molybdenum [0.016] - <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
i::,::•: i:.:::· i::I  : :::::::•:: ::: i:i i:i _ (Table 2 - 15 concluded on following page) : i : : jii: i j^;;: .^:
.. .. . .. .. .. .. . .. . . .. . .. . .:::::.............. ........  ... .... .
TABLE 2- 15 (concluded).
Water quality analyses completed
on samples collected from streams
located in the IDOT FAP 301
(U.S. Route 20) project crridor,
Jo Daviess and Sephenson counties,
Ilinois. - SEPTEMBER 1993-
Dissolved Sodium [0.05]
Dissolved Nickel [0.03]
Dissolved Lead [0.004]
Dissolved Antimony [0.06]
Dissolved Selenium [0.015]
Dissolved Silicon [0.010]
Dissolved Strontium [0.00151
Dissolved Thallium [0.081
Dissolved Titanium [0.008]
Dissolved Vanadium [0.015]
Dissolved Zinc [0.004]
Dissolved Zirconium [0.015]
A.J.O A 1a. I.t 'S.'
1.0 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
0.1 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08
- 0.4 <0.2 <0.2 <0.2 <0.2 <0.2
1.0 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
4.83 5.62 6.00 4.40 5.64 7.99
1.10 0.12 0.13 0.13 0.09 0.13
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1.0 0.02 0.01 0.06 0.02 0.01 <0.01
- <0.01 <0.01 <0.01 <0.01 <0.01
*Unless otherwise specified, all measurements are expressed in milligrams per liter (mg/1).
**Surface water quality standards are taken from: Illinois Environmental Protection Agency. 1989. Title 35:
Environmental Protection. Subtitle C: Water Pollution. Chapter I. Pollution Control Board. Part 302 - Water Quality
Standards. Sections 302.201 through 302.212.
Ammonia Nitrogen and Un-ionized Ammonia: a) Ammonia nitrogen shall in no case exceed 15 mg/1; b) If ammonia
nitrogen is less than 15 mg/1 and greater than or equal to 1.5 mg/1, then un-ionized ammonia (as N) shall not exceed 0.04
mg mg/1; c) Ammonia nitrogen concentrations of less than 1.5 mg/1 are lawful regardless of un-ionized ammonia
concentration. [If total ammonia is >1.5 mg/l, then calculations must be made to determine the unionized ammonia
concentration based upon pH and temperature.]
Phosphorus as P shall not exceed 0.05 mg/1 in any reservoir or lake with a surface area of 8.1 hectares (20 acres) or more, or
in any stream at the point where it enters any such reservoir or lake.
Although no current standard for total chromium has been established, the current standard for total hexavalent chromium is
0.05 mg/1; the current standard for total trivalent chromium is 1.0 mg/1; the sum of these two constituents would infer that
the total chromium standard is 1.05 mg/1.
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Water Body
County
Locationa
Site
SampLk Date.... .. 
Rush
Creek
Jo Daviess
Stockton
13 - RSH
Rindes-
bacher
Creek
Jo Daviess
Stockton
14- MRB
unnamed
tributary of
Yellow
Creek
Jo Daviess
RL 20
15 - HYC
Yellow
Creek
Stephenson
W Stees Rd
17- YCP
unnamed
tributary of
Yellow
Creek
Stephenson
Goddard Rd
18- GYC
I*.: , -. . ..
unnamed
tributary of
Pecatonica
River
Stephenson
N Rink Rd
19 - TPR
I
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Water Body Galena Smallpox unnamed Furnace Apple Irish Wolf
'ABLE 2 - 16. River Creek tributary of Creek River Hollow CreekI _.. t . .!.. . .. _ _ _.. .#._ I .. V / lf
water quaiiy analyses compi•cc
on samples collected from streams
located in the IDOT FAP 301
(U.S. Route 20) project corridor,
Jo Daviess and Stephenson counties,
llinois. - JANUARY 1994 -
PARAMETERS *
Field Measurements
Air Temperature (0 C)
Water Temperature (" C)
Dissolved Oxygen
Hydrogen Ion Concentration (pH)
Alkalinity, as CaCO3
Field Conductivity (jtmhos/cm)
Specific Conductivity (pmhos/cm)
(corrected to 25° C)
Laboratory Measurements
Total Organic Carbon
Inorganic Dissolved Carbon
Dissolved Organic Carbon
Total Dissolved Carbon
Sulfur as Sulfate [0.05]
Total Bromide [0.01]
Ammonia Nitrogen [0.01]
Nitrite Nitrogen [0.01]
m; N ftI. r. f- ri1
iUCi [mugenL u .vi .JV - -« v. . ft W. -. A. A - -
Total Phosphorus [0.01] 0.05 0.04 0.05 0.03 0.09 0.08 0.05
Hardness (EDTA) * 575 370 393 413 421 387 432
Chlorides 500.00 19.50 13.50 10.50 10.30 15.40 7.96 14.60
Total Kjeldahl Nitrogen
Total Dissolved Solids 1000. 640 364 392 424 424 376 432
Turbidity (JTU) - 11 3 6 4 4 12 4
Dissolved Aluminum [0.02] - 0.06 <DL 0.04 <DL <DL 0.07 0.03
Dissolved Arsenic [0.1] 1.0 <DL <DL <DL L < L <DL DL <DL <DL
Dissolved Boron [0.02] 1.0 <DL <DL 0.03 <DL <DL <DL 0.03
Dissolved Barium [0.005] 5.0 0.07 0.08 0.17 0.08 0.07 0.12 0.08
Dissolved Beryllium [0.001] -<D <DL <DL < DL <DL <DL  <DL
Dissolved Calcium [0.005] - 123.00 69.90 78.20 81.50 83.50 79.60 85.80
Dissolved Cadmium [0.01] 0.05 <DL <DL <DL <DL <DL <DL <DL
Dissolved Cobalt [0.01] - <DL <DL <DL <D<DL <DL <DL <DL
Dissolved Chromium [0.01] ** <DL <DL <DL <DL <DL <DL <DL
Dissolved Copper [0.01] 0.02 <DL <DL <DL <DL <DL <DL <DL
Dissolved Iron [0.01] 1.0 0.05 0.05 <DL 0.03 0.01 0.02 <DL
Dissolved Potassium [1.0] - 2 2 2 2 2 2 1
Dissolved Lanthanum [0.002] <DL <DL <DL < DL <DL <DL <DL
Dissolved Lithium [0.01] - <DL <DL <DL <L <DL <DL 0.01
I-iiii i liii:l :iiii i : ii  iii (Table 2- 16 continued on following page) iiiili
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SWater Body Galena Smallpox unnamed Furnace Apple rish Wolf
TABLE 2 - 16 (continued). River Creek tributary of Creek River Hollow Creek
Water quality analyses completed Furnace Cr Creek
on samples collected from streams
located in the IDOT FAP 301 County Jo Daviess Jo Daviess JoDavies Jo Daviess Jo Daviess JoDaviess Jo Daviess
(U.S. Route 20) project corridor Location Buckhll Rd RL 20 LngHollow Hanover R 20 S Girot Rd Elizabeth
Jo Daviess and Stephenson counties, Site # 1 - GRB 4 - SPX 6- LHC 7 - FUR 8 - ARP 11 - IHC2 12 - WFC
Dissolved Magnesium [0.002]
Dissolved Manganese [0.01] 1.0
Dissolved Molybdenum [0.02]
Dissolved Sodium [0.05]
rl,....•.L.A rN ik l0 1 A
Dissolved Lead [0.08]
Dissolved Antimony [0.1]
Dissolved Scandium [0.0031
Dissolved Selenium [0.1]
Dissolved Silicon [0.010]
Dissolved Strontium [0.01]
Dissolved Thallium [0.2]
Dissolved Titanium [0.01]
Dissolved Vanadium [0.011
Dissolved Zinc [0.011
0.1
1.0
1.0
-
64.90
0.06
<DL
9.2
DrL
<DL
<DL
<DL
<DL
6.92
0.10
<DL
<DL
<DL
0.27
<DL
47.50
0.05
<DL
7.4
<DL 1
<DL
<DL
<DL
<DL
3.83
0.07
<DL
<DL
<DL
0.01
<DL
48.00
<DL
<DL
5.7
<DL
<DL
<DL
<DL
<DL
5.65
0.07
<DL
<DLI
<DL
<DL
<DL
50.90
0.04
<DL
4.7
<t
<DL
<DL
<DL
<DL
5.29
0.07
<DL
<DL
<DL
<DL
<DL
51.50
0.04
<DL
7.7
<DLI
<DL
<DL
<DL
<DL
5.21
0.08
<DL
<DL
<DL
<DL
<DL
45.60
0.03
<DL
4.6
<DnI
<DL
<DL
<DL
<DL
6.14
0.08
<DL
<DL
<DL
0.04
<DL
52.8
0.01
<DL
5.7
<DL
<DL
<DL
<DL
<DL
4.96
0.1
<DL
<DL
<DL
<0.01
<DL
(Table 2 - 16 continued on following page)
Dissolved Zirconium [0.011
.
o
16 ----.0
1. - - - -- - - - - - - - -- - - ý
ss o ve 
c e 
[ . ]
I , V
I
",L.fu 1*1"&.-.. re ,, ,%A03.'%kIfA. UCY •.w ==.
2-76
PARAMETERS *
YVaLCIr i emperamu . \k -
Dissolved Oxygen never < 5.0
Hydrogen Ion Concentration (pH) 6.5 to 9.0
lkalinity, as CaCO3
Field Conductivity (jmhos/cm)
Specific Conductivity (pnmhos/cm)
(corrected to 250 C) 
_
aboratory Measurements
Total Organic Carbon
Inorganic Dissolved Carbon __
Dissolved Organic Carbon _
Total Dissolved Carbon _
Sulfur as Sulfate [0.05] 500.
Total Bromide [0.01]
Ammonia Nitrogen [0.01] 1.5 **
Nitrite Nitrogen [0.01] -
Nitrate Nitrogen [0.01] ,-_
Phosphorus [0.011]
Hardness (EDTA) *
Chlorides 500.00
Total Kjeldahl Nitrogen _ -
Total Dissolved Solids 1000.
Turbidity (JTU)
Dissolved Aluminum [0.02]
Dissolved Arsenic [0.1] 1.0
Dissolved Boron [0.02] 1.0
Dissolved Barium [0.005] 5.0
Dissolved Beryllium [0.001] _ __
Dissolved Calcium [0.005] _
Dissolved Cadmium [0.01] 0.05
Dissolved Cobalt [0.01 1 0
Dissolved Chromium [0.01] **
Dissolved Copper [0.01] 0.02
Dissolved Iron [0.01] 1.0
Dissolved Potassium [1.0] )-
Dissolved Lanthanum [0.002] ___
Dissolved Lithium (0.01] ) _.S .. . . .. .... ..... .... . . ..... .. . ...... ......... ...
14.4
8.03
318
634
13.0
7.98
312
615
76.8 78.6
87.0 85.0
163.8 163.6
27.6 42.9
0.09 0.11
<DL <DL
5.19 8.94
0.06 0.14
428 463
17.40 42.40
448 556
3 4
0.03 0.03
<DL <DL <
0.03 0.05
0.10 0.10
<DL <DL
85.30 94.00
<DL <DL
<DL <DL <
<DL <DL
<DL <DL
0.13 0.04
2 2
<DL <DL
<DL <DL
i ...................
_ :__: i_ __:::lill_:jl_:ii:- l I- Il-lll~iii~....... .......iii~I -:i - i I:-I :i--iiii: ...........--:
13.9
7.94
279
671
69.8
82.3
152.1
34.6
0.13
<DL
5.75
0.33
375
41.70
468
8
0.05
<DL
0.06
0.10
<DL
79.50
<DL
<DL
<DL
<DL
0.06
5
<DL
<DL
n
v
13.0
8.08
268
636
63.6
83.3
146.9
31.6
0.08
<DL
&19
0.13
385
34.20
460
11
<DL
<DL
0.04
0.11
<DL
82.80
<DL
<DL
<DL
<DL
0.03
3
<DL
<DL
0
8.03
273
625
69.9
72.1
142.0
24.7
0.09
<DL
9.04
0.09
399
23.30
460
3
<DL
<DL
<DL
0.08
<DL
81.00
<DL
<DL
<DL
<DL
0.01
<DL
<DL
<DL
14.5
7.9
330
694
81.6
90.7
172.3
37.0
0.45
<DL
5.17
0.36
459
39.00
500
8
<DL
<DL
0.03
0.08
<DL
93.10
<DL
<DL
<DL
<DL
0.03
2
<DL
<DL....
I
1
(
J
Water Body Rush Rindes- unnamed Yellow unnamed unnamed
Creek bacher tributary of Creek tributary of tributary of
Creek Yellow Yellow Pecatonica
Creek Creek River
County Jo Daviess Jo Daviess Jo Daviess Stephenson Stephenson Stephenson
Location Stockton Stockton RL 20 W Stees Rd Goddard Rd N Rink Rd
Site # 13- RSH 14- MRB 15- HYC 17-YCP 18- GYC 19- TPR
Samle Date 27Jan 1994 27Jan1994 27Jan1994 27Janl994 27Jan1994 27Janl994
Standard*" .................. ...... .......... .    .....iririiirii.... ..............I:
° IA1aI II I I I I
.. . ... . ......  ... ............
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__Water Body Rush Rindes- unnamed Yellow unnamed unnamed
TABLE 2 16 (concluded). Creek bacher tributary of Creek tributary of tributary of
Water quality analyses completed 
___Creek Yellow Yellow Pecatonica
on samples colected from streanms iCreek Creek River
located in the IDOT FAP 301 County Jo Daviess Jo Daviess Jo Daviess Stephenson Stephenson Stephenson
(U.S. Route 20) project corridor, Location Stockton Stockton Rt 20 W Stees Rd Goddard Rd N Rink Rd
In rI vi•,e .·A C>eL•t•h .•. p ,nAcnm t•. CIrta 11 DCUEI 1A -kDD 14C IUVI I V'Di 10 -rV" 1 in Mvnn
Dissolved Magnesium [0.002] 52.1 55.3 42.8 43.2 47.7 54.9
Dissolved Manganese [0.01] 1.0 0.06 0.02 0.12 0.07 0.04 0.14
Dissolved Molybdenum [0.02] <DL <DL <DL <DL <DL <DL
Dissolved Sodium [0.05] - 6.3 16.1 25.3 16 7.1 16.1
Dissolved Nickel [0.03] 1.0 <DL <DL <DL <DL <DL <DL
Dissolved Lead [0.08] 0.1 <DL <DL <DL <DL <DL <DL
Dissolved Antimony [0.1] <DL <DL <DL <DL <DL <DL
Dissolved Scandium [0.003] <DL <DL <DL <DL <DL <DL
Dissolved Selenium [0.1] 1.0 <DL <DL <DL <DL <DL <DL
Dissolved Silicon [0.010] 5.70 5.61 5.14 5.43 6.55 7.26
Dissolved Strontium [0.01] 0.09 0.11 0.13 0.13 0.09 0.11
Dissolved Thallium [0.2] <DL <DL <L <DL <DL <DL
Dissolved Titanium (0.01] _ <DL <DL <DL <DL <DL <DL
Dissolved Vanadium [0.01] - <DL <DL <DL <DL <DL <DL
Dissolved Zinc [0.01] 1.0 <0.01 <DL 0.03 019 0.01 <0.01
Dissolved Zirconium [0.01] <DL <DL DL <DL <DL <DL
*Unless otherwise specified, all measurements are expressed in milligrams per liter (mg/1).
**Surface water quality standards are taken from: Illinois Environmental Protection Agency. 1989. Title 35:
Environmental Protection. Subtitle C: Water Pollution. Chapter I. Pollution Control Board. Part 302 - Water Quality
Standards. Sections 302.201 through 302.212.
Ammonia Nitrogen and Un-ionized Ammonia: a) Ammonia nitrogen shall in no case exceed 15 mg/1; b) If ammonia
nitrogen is less than 15 mg/1 and greater than or equal to 1.5 mg/1, then un-ionized ammonia (as N) shall not exceed 0.04
mg mg/l; c) Ammonia nitrogen concentrations of less than 1.5 mg/1 are lawful regardless of un-ionized ammonia
concentration. [If total ammonia is >1.5 mg/l, then calculations must be made to determine the unionized ammonia
concentration based upon pH and temperature.]
Phosphorus as P shall not exceed 0.05 mg/1 in any reservoir or lake with a surface area of 8.1 hectares (20 acres) or more, or
in any stream at the point where it enters any such reservoir or lake.
Although no current standard for total chromium has been established, the current standard for total hexavalent chromium is
0.05 mg/1; the current standard for total trivalent chromium is 1.0 mg/1; the sum of these two constituents would infer that
the total chromium standard is 1.05 mg/1.
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Water Body Galena Hughlett Smallpox unnamed Furnae Apple Irish
ABLE 2. 17. River Branch Creek tributary of Creek River Hollow
Water quality analyses completed Furnace Cr Creek
on samples collected from streams
located in the IDOT FAP 301 County Jo Daviess Jo Daviess JoDaviess JoDaviess Jo Daviess Jo Daviess JoDaviess
(U.S. Route 20) project cridor, Location Buckhill Rd Cncl HI Rd Rt 20 LngHollow Hanover RL 20 S Girot Rd
Jo Daviess and Stephenson counties, Site # 1 - GRB 3 - HGH 4-SPX 6-LHC 7 -FUR 8-ARP 11 - IHC2
Illinois. - APRIL 1994 -
PARAMETERS *
Field Measurements
FLU £ 45ZjJAG~A ~
Water Temperature (0 C)
Dissolved Oxygen never < 5.0
Hydrogen Ion Concentration (pH) 6.5 to 9.0
Alkalinity, as CaCO3 [<1]
Field Conductivity (imhoi/cm)
Specific Conductivity (pmhos/cm)
(corrected to 250 C)
Laboratory Measurements
Total Organic Carbon
Inorganic Dissolved Carbon [<0.1]
Dissolved Organic Carbon [<0.1]
Total Dissolved Carbon [<0.1]
Sulfur as Sulfate [<0.01] 500.0
Total Bromide [0.01]
Ammonia Nitrogen [<0.01] 1.5 **
Nitrite Nitrogen [<0.01]
Nitrate Nitrogen [<0.01]
Total Phosphate [<0.01]
Hardness (EDTA) *
Chlorides [<0.1] 500.
Total Kjcldahl Nitrogen
Total Dissolved Solids [<4] 1000.
Turbidity (NTU)
Dissolved Aluminum [<0.02]
Dissolved Arsenic [0.1] 1.0
Dissolved Boron [0.008] 1.0
Dissolved Barium [0.005] 5.00
Dissolved Beryllium [0.0006]
Dissolved Calcium [0.005] -
Dissolved Cadmium [0.01] 0.05
Dissolved Cobalt [0.014]
Dissolved Chromium [0.014] **
Dissolved Copper [0.011] 0.02
Dissolved Iron [<0.01] 1.00
Dissolved Potassium 11.01
8.20
293
58.1
117
175
172.0
0.16
<0.01
3.23
<0.01
526
10.90
700
4
0.06
<0.1
<0.01
0.07
<0.001
107.0
<0.01
<0.01
<0.01
<0.01
0.04
<1
<0.002
8.11
309
64.7
129
194
65.3
0.07
<0.01
0.26
<0.01
430
6.30
428
5
0.08
<0.1
<0.01
0.07
<0.001
82.9
<0.01
<0.01
<0.01
<0.01
0.03
<1
<0.002
8.10
285
55.6
117
173
29.2
0.38
<0.01
0.37
<0.01
346
13.20
392
5
0.05
<0.1
0.03
0.08
<0.001
64.5
<0.01
<0.01
<0.01
<0.01
0.04
<0.002
8.09
274
52.0
108
160
29.7
0.17
<0.01
0.56
<0.01
330
607
360
6
0.12
<0.1
<0.01
0.14
<0.001
64.6
<0.01
<0.01
<0.01
<0.01
0.02
<0.002
8.18
308
64.2
125
189
27.4
0.22
<0.01
1.81
<0.01
380
9.86
416
6
0.07
<0.1
<0.01
0.09
<0.001
73.5
<0.01
<0.01
<0.01
<0.01
0.04
<0.002
8.24
296
60.3
122
182
30.4
0.17
<0.01
2.49
<0.01
380
14.30
440
10
0.1
<0.1
0.02
0.07
<0.001
71.0
<0.01
<0.01
<0.01
<0.01
0.05
<0.002
8.05
281
55.5
116
171
33.1
0.17
<0.01
0.89
0.01
356
5.89
376
21
0.12
<0.1
<0.01
0.11
<0.001
73.2
<0.01
<0.01
<0.01
<0.01
0.06
<0.002
(Table 2 - 17 continued on following page)
Dissolved Lanthanum
I
Ill 
-• 
w 
I
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F- F - iF -- iI16 --,- J
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TABLE 2 - 17 (continued).
Water quality analyses completed
on samples collected from streans
located in the IDOT FAP 301
(U.S. Route 20) project corridor,
Jo Daviess and Stephenson counties,
Water Body Galena Hughlett Smallpox unnamed Furnace Apple Irish
River Branch Creek tributary of Creek River Hollow
Furnace Cr Creek
County Jo Daviess Jo Daviess Jo Daviess Jo Daviess Jo Daviess Jo Daviess Jo Daviess
Loation Buckhill Rd Cncl HI Rd RL 20 LngHollow Hanover Rt 20 S Girot Rd
Site # 1-GRB 3 -HGH 4 - SPX 6-LHC 7 -FUR 8 -ARP 11 - IHC2
YAKAM&EI•rIS
Dissolved Magnesium [<0.01]
Dissolved Manganese [<0.01]
Dissolved Molybdenum [0.016]
Dissolved Sodium [<2]
Dissolved Nickel [0.03]
Dissolved Lead [0.004]
Dissolved Antimony [0.06]
Dissolved Scandium
Dissolved Selenium [0.015]
Dissolved Silicon [0.010]
Dissolved Strontium [0.0015]
Dissolved Thallium [0.08]
Dissolved Titanium [0.008]
Dissolved Vanadium [0.015]
Dissolved Zinc [0.004]
Dissolved Zirconium [0.01]
USandarda
-62.6 54.1 44.8 40.9 47.5 49.1 41.9
1.00 0.10 0.06 0.10 0.01 0.09 0.11 0.05
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
- 8.5 5.5 6.8 3.6 4.7 6.9 3.8
1.0 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
0.1 <0.08 <0.08 <0.08 008 <0.08 <0.08 <0.08
- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<3 <3 <3 <3 <3 <3 <3
1.0 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
-2.04 3.90 1.88 4.52 3.99 1.70 5.21
0.09 0.08 007 0.06 0.06 0.07 0.07
-<0.1 <0.1 <0.1 0.4 <0.1 <0.1 <0.1
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
- 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1.0 0.13 0.02 <0.01 <0.01 <0.01 0.01 0.03
- ND ND ND ND ND ND ND
a OF
I
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Water Body Wolf Rush Rindes- unnamed Yellow unnamed unnamed
TABLE 2 -17 (continued). Creek Creek bacher tributary of Creek tributary of tributary of
Water quality analyses completed __ _ Creek Yellow Yellow Pecatonica
on samples collected from streams ___Creek Creek River
located in the IDOT FAP 301 County Jo Daviesess Daviess JoDaviess Jo Daviess Stephenson Stephenson Stephenson
(U.S. Route 20) project corridor Location Elizabeth Stockton Stockton RL 20 W Stees Rd Goddard Rd N Rink Rd
Jo Daviess and Stephenson counties, Station # 12- WFC 13- RSH 14 - MRB 15- HYC 17- YCP 18 -GYC 19- TPR
Illinois. - APRIL 1994-
PARAMETERS*
Field Measurements
Air Temperature ( C)
Water Temperature (0 C)
Dissolved Oxygen
Hydrogen Ion Concentration (pH)
Alkalinity, as CaCO3
Field Conductivity (timhos/cm)
Specific Conductivity (pmbos/cm)
(corrected to 25° C)
ILaboratory Measurements
Total Organic Carbon
Inorganic Dissolved Carbon [<0.1] 57.6 61.6 58.8 58.5 51.2 51.2 58.4
Dissolved Organic Carbon [<0.1] 119 124 122 123 108 110 119
Total Dissolved Carbon[<0.1] 177 186 181 181 159 162 177
Sulfur as Sulfate [<0.01] 500.0 42.0 27.7 44.4 38.3 31.1 25.6 40.1
Total Bromide [0.01]
Ammonia Nitrogen [<0.01] 1.5 * 0.18 0.11 0.22 0.22 0.12 0.06 0.31
Nitrite Nitrogen [<0.01] - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Nitrate Nitrogen [<0.01] 203 2.84 691 4.30 645 8.26 3.50
Total Phosphate [<0.01] <0.01 <0.01 <0.01 0.09 0.01 <0.01 0.10
Hardness (EDTA) * 387 388 436 372 365 376 418
Chlorides [<0.1] 500. 14.4 16.8 43.3 48.9 32.0 23.1 49.4
Total Kjeldahl Nitrogen
Total Dissolved Solids [<4] 1000. 436 456 548 528 492 440 564
Turbidity (NTU) . 3 5 1 6 3 7 7
Dissolved Aluminum [<0.02] - 0.08 0.07 0.07 0.09 0.08 0.07 0.07
Dissolved Arsenic [0.1] 1.0 <0.1 <0.1 <0. <0.1 <0.1 <0.1 <0.1
Dissolved Boron [0.008] 1.0 <0.01 0.03 <0.01 0.25 0.06 <0.01 <0.01
Dissolved Barium [0.005] 5.00 0.08 0.10 0.10 0.10 0.10 0.08 0.07
Dissolved Beryllium [0.0006] - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Dissolved Calcium [0.005] - 75.0 73.4 86.9 77.0 76.8 74.9 82.1
Dissolved Cadmium [0.01] 0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Dissolved Cobalt [0.014] <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Dissolved Chromium [0.014] <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Dissolved Copper [0.011] 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Dissolved Iron [<0.01] 1.00 0.09 009 0.03 0.10 0.05 0.02 0.06
Dissolved Potassium [1.0] . 2 <1 3 4 2 <1 1
Dissolved Lanthanum <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Dissolved Lithium [0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
::.:.. :. ' :..: ..i :i.:. .:.i.ii.iiir(Table 2 -17 co. nclded on following .page) ....i ii
.......... ....... ........ . . .... .:I:::::::·:t.... .. . .. .  ..  .   . . .    . .  
I
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Dissolved Manganese [<0.01] 1.00 0.02 0.12 0.04 0.11 0.09 0.03 0.07
Dissolved Molybdenum [0.016] - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Dissolved Sodium [<2] - 5.8 6.2 15.6 39.1 13.7 7.7 19.3
Dissolved Nickel [0.03] 1.0 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
Dissolved Lead [0.004] 0.1 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08
Dissolved Antimony [0.06] - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Dissolved Scandium <3 <3 <3 <3 <3 <3 <3
Dissolved Selenium [0.015] 1.0 <0.1 <0.1 <0.1 0.2 <0.1 0.1 <0.1
Dissolved Silicon [0.010] - 3.47 1.26 2.87 3.02 1.96 3.44 2.84
Dissolved Strontium [0.0015] - 0.09 0.09 0.1 0.13 0.13 0.09 0.11
Dissolved Thallium [0.08] <0.1 <0.1 0.3 <0.1 <0.1 <0.1 <0.1
Dissolved Titanium [0.008 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Dissolved Vanadium [0.015] - <0.01 0.01 0.01 <0.01 <0.01 <0.01 <0.01
Dissolved Zinc [0.004] 1.0 0.03 0.03 0.45 0.07 0.15 <0.01 <0.01
Dissolved Zirconium [0.01] - ND ND ND ND ND ND ND
*Unless otherwise specified, all measurements are expressed in milligrams per liter (mg/1).
**Surface water quality standards are taken from: Illinois Environmental Protection Agency. 1989. Title 35:
Environmental Protection. Subtitle C: Water Pollution. Chapter I. Pollution Control Board. Part 302 - Water Quality
Standards. Sections 302.201 through 302212.
Ammonia Nitrogen and Un-ionized Ammonia: a) Ammonia nitrogen shall in no case exceed 15 mg/l; b) If ammonia
nitrogen is less than 15 mg/1 and greater than or equal to 1.5 mg/l, then un-ionized ammonia (as N) shall not exceed 0.04
mg mg/1; c) Ammonia nitrogen concentrations of less than 1.5 mg/l are lawful regardless of un-ionized ammonia
concentration. [If total ammonia is >1.5 mg/l, then calculations must be made to determine the unionized ammonia
concentration based upon pH and temperature.]
Phosphorus as P shall not exceed 0.05 mg/1 in any reservoir or lake with a surface area of 8.1 hectares (20 acres) or more, or
in any stream at the point where it enters any such reservoir or lake.
Although no current standard for total chromium has been established, the current standard for total hexavalent chromium is
0.05 mg/l; the current standard for total trivalent chromium is 1.0 mg/1; the sum of these two constituents would infer that
the total chromium standard is 1.05 mg/l.
__ Water Body Wolf Rush Rindes- unnamed Yellow unnamed unnamed
TABLE 2- 17 (concluded). Creek Creek bacher tributary of Creek tributary of tributary of
Water quality analyses completed Creek Yellow Yellow Pecatonica
on samples collected from strearm C reek Creek River
located in the IDOT FAP 301 County Jo Daviess Jo Daviess JoDaviess Jo Daviesss Stephenson Stephenson
(U.S. Route 20) project corridor, Location Elizabeth Stockton Stockton Rt 20 W Stees Rd Goddard Rd N Rink Rd
Jo Daviess and Stephenson counties, Station # 12 - WFC 13- RSH 14-MRB 15 - HYC 17- YCP 18 - GYC 19 - TPR
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SUMMARY OF SURVEYS FOR AQUATIC RESOURCES IN THE
IDOT FAP 301 (U.S. ROUTE 20) PROJECT CORRIDOR IN
JO DAVIESS AND STEPHENSON COUNTIES, ILLINOIS
Fishes.
For this study, 34 species of fishes representing 6 families were collected during our surveys in the
FAP 301 (U.S. Route 20) project corridor. No significant temporal variations in fish faunas were
observed at sites sampled repeatedly. With the exception of the mud darter (Etheostoma
asprigens), which was collected for the first time from Jo Daviess County, all species encountered
during our surveys of streams in Jo Daviess and Stephenson counties had been known from
historical records to occur in or near the FAP 301 project corridor (INHS Fish Collection).
No species of fishes listed at either the federal or state level as endangered or threatened were
collected or observed during the course of our surveys in the FAP 301 project corridor. Of the two
species of special concern that are historically known from the project area (see the "Discussion
[Fishes]" section of this report), we believe that it is highly unlikely that populations of either
persist. Given the last known dates of collection for these two species, both probably were
extirpated from the region some time ago. The Ozark minnow (Notropis nubilus), an Illinois
Watch List species, was collected at four sites (Sites 1, 2, 9, and 10).
Unionid mussels.
Thirteen species of unionid mussels were collected during our surveys in the FAP 301 (U.S.
Route 20) project corridor, however, only 5 of these were collected alive. Although surveys for
mussels have been conducted at 28 localities in the Apple, Galena, Pecatonica, Rush, and
Smallpox watersheds in Jo Daviess and Stephenson counties, few have held evidence of mussels,
and even fewer have yielded live specimens.
Of the 28 sites visited historically or in recent surveys, including those sites investigated during the
present study of streams in the IDOT FAP 301 project corridor, live mussels were collected at only
eight of these sites; four additional sites contained only shell material. The density and diversity of
mussels in these watersheds is very low when compared to that known from other watersheds that
are tributaries of the Mississippi River in Illinois. The depauperate mussel fauna of streams in the
FAP 301 project area may be a reflection of 1) degraded water conditions and lack of suitable
substrate at some locations, or 2) past disturbances to the mussel fauna from which populations
have not yet recovered, in areas which now appear to have suitable substrate and adequate water
quality.
No federal or state listed endangered or threatened species of unionid mussels is presently known
to occur in streams in the IDOT FAP 301 project corridor. No live mussels or shell material of any
listed species were observed during the course of our surveys.
Other Aquatic Macroinvertebrates.
Over 140 taxa of aquatic macroinvertebrates were collected during our surveys in the FAP 301
(U.S. Route 20) project corridor. The collection of many of these species from Jo Daviess and
Stephenson counties represent new county records. Several species identified during this study
were either previously unknown from the state or were known from only a few collections; these
included Amphiagrion saucium (Odonata), Hesperocorixa atopodonta (Hemiptera), and Saldula
opacula (Hemiptera). Their presence in Jo Daviess and/or Stephenson counties is not too
surprising given the proximity of other states where they are known. No federal or state listed
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endangered or threatened species of aquatic macroinvertebrates are known to occur in the FAP 301
project corridor, and none of the listed species were observed during the course of our surveys.
Aquatic Macrophytes.
Three species of aquatic macrophytes were collected during our surveys in the FAP 301 (U.S.
Route 20) project corridor. Each of these species is widely distributed and commonly observed in
stream systems in Illinois. A green alga (Cladophora cf. glomerata) and blue-green algae were
observed periodically at several sites in the project corridor. No federal or state listed endangered
or threatened species of aquatic macrophytes are known to occur in the FAP 301 project corridor,
and none of the listed species were observed during the course of our surveys.
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